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THE WORLD'S MOST UNUSUAL SOIL BORING JOB 


The Problem: 250-foot Gow soil bor 


ings, accurately spotted five to ten miles offshore in the 
deep waters of Lake Maracaibo, Venezuela. The Project 
pile foundations for future oil-well derricks. Special Haz 
ard: 70-mile-an-hour “chubascos,” violent squalls that 


would wreck temporary platforms 


The Solution ° Raymond engineers 


designed a triangular floating platform of 22” steel pipe, 
welded and watertight. The three corner members were 
| ,s 


left open for | 20-foot-long anchor spuds Assembled on 


shore from steelwork fabricated in New York, the 60-ton 
float was skidded onto two barges and towed 32 miles to 


the first boring location where floating derricks launched 


it. Spuds and deck equipment were placed later, includ- 


ing winch-controlled anchors at each corner to help in 
spotting the float and holding it steady during boring 


opel ations 


The Moral: When the problem is tough, 


the answer must still be right. That’s when it pays to have 
a resourceful, experienced organization on the job . 


like Raymond! 
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LET SUMMERS COME...and WINTERS GO 


THESE ROADS WILL SERVE YOU WELL... 


Roads built with Tarvia* road tar 
improve with age. Occasional 
applications will renew the life of the 
surface, and replace worn-away 
material. 


TARVIA road tar penetrates surfaces 
and binds together the underlying 

material. It thus makes possible the 
inexpensive use of local aggregates. 


Less TARVIA road tar is required 
because there are less solvents to be 





evaporated before the binder 
becomes effective. 





} Blending with every landscape and free from glare, roads built with Tarvia* road TARVIA road tar is unaffected by 
tar take the strain out of driving. They are self-healing under impacting traffic. gasoline, kerosene, or moisture. It 


retains its original properties 





TARVIA road tar holds the aggregate 




















tightly in the surface, and produces 
a gritty surface which is lastingly 
skid-resistant. 


TARVIA road tar may be applied at 
moderate temperatures, and with 
ordinary equipment. 





The Barrett field man is always at 
your call for expert practical advice. 





F arvia 


Tneas TAR 

















The heat-absorbing qualities of black roads built with Tarvia* road tar make 
them easier to keep open in winter, as snow and ice melt more quickly. And they THE BARRETT DIVISION 
are not affected by chemicals used to remove snow and ice ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N.Y 
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No other graders will perform so many construction and 
maintenance jobs so well as the 88-H...99-H...and MASTER 99 


The Power Graders that Have Everything a 


desi 


* All-Wheel Drive * Precision Sideshift * High-Lift Blade * Completely Reversible Blade 
* All-Wheel Steer * Controlled Traction * Extreme Blade Reach * Full Hydraulic Control 


AUSTIN-WESTERN COMPANY, AURORA, ILLINOIS, U.S.A. 


BUILDERS OF ROAD MACHINERY 
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TATE PROCESS applies 
cement-mortar lining to water, oil and 
gas pipe lines in place 


Could the operation of your pipe line be improved? 
Whether it is of steel or cast iron, here is the way this famous 
process can help you get better performance from old lines. 


e Restores flow coefficients 


@ Reduces pumping costs 








@ Reduces maintenance costs 

@ Prevents leakage 

@ Protects against corrosion 

@ Protects against discoloration and contamination 


This process produces a thorough reconditioning of old 
pipe lines, without discontinuance of service. With specially 
designed, patented equipment, it cleans corroded matter and 
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Unretouched 
photo of 
section of old 


pipe before 
being 


reconditioned. 


Similar section 
ofter being 
cleaned, ready 
for lining. 


Typical section 
ofter being 
cement-mortar 
lined by 

the Tate process. 


tubercles from pipe line walls. Then it applies a cement-mortar 
lining to the walls, varying its thickness according to need. 

The result is a smooth, strong, permanent lining that restores 
the original efficiency of the line at much less expense than the cost 
of a new line. It is effective for protecting and greatly extending the 
life of new steel lines as well as for renewing old ones. Pipes of all 
diameters from 4” upwards can be serviced. The Tate process is 
especially adapted to lines from 4” to 16” in diameter. Larger lines 
are reconditioned by the Centriline process. 


Ever-increasing demand for these services and millions of feet 
of reconditioned lines that have been in operation for years are 
evidence of their value. It will pay you to investigate. 


Write for complete details today. 


PIPE LININGS. Inc. 


A subsidiary of 
AMERICAN PIPE AND CONSTRUCTION CO. 
O. Box 3428, Terminal Annex, Los Angeles 54, California 











RIGID-FRAME STEEL CONSTRUCTION 


Gives more usable floor space! - Saves erection time and costs! 





Fh 


ee 
Field House—Auditorium for St. Joseph's College, 
Philadelphia. John MeShain, Inc., General Con- 


tractor; Emile G. Perrot, Architect; Charles H. 
Wolf, Consulting Engineer. 


Se Se 
i. Se 
— two buildings, fabricated and erected 

by American Bridge Company, serve to 
illustrate some of the advantages of rigid-frame 
steel construction. The unobstructed floor 
area, the speed of erection, neat appearance, 
and economy which this type of construction 
provides may save money for you. For infor- 
mation on all types of construction, consult our 


Bottling plant and case warehouse, Detroit, Michigan, for The Stroh Brewery Com- nearest Contracting Office. 
pany. Harley, Ellington and Day, Inc., Architects and Engineers . 


AMERICAN BRIDGE COMPANY 
General Offices: Frick Building, Pittsburgh, Pa. 


Contracting Offices in: AMBRIDGE - BALTIMORE - BOSTON - CHICAGO - CINCINNAT! - CLEVELAND - DENVER - DETROIT - DULUTH ~- ELMIRA 
GARY - MINNEAPOLIS - NEWYORK - PHILADELPHIA - PITTSBURGH - PORTLAND, ORE. - ST. LOUIS SAN FRANCISCO - TRENTON 
OWITED STATES STEEL EXPORT COMPANY, WEW YORK 


ix) AMERICAN BRIDGE 
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i NEW “CAT” DW20 TRACTOR AND W20 WAGON 
NEW “CAT” DW21 TRACTOR AND NO. 21 SCRAPER “& 


These power twins are the largest 
earthmovers ever engineered by ‘“Caterpillar.”’ 
They combine high speeds with high capacities 
to meet today’s demands for increased produc- 
tion for both civilian and military needs. They 
give construction men the choice of two or four 
wheels in husky hustlers built to stand up under 
the toughest going. 

For big production on long hauls, you can’t 
beat the 4-wheel “‘Cat’? DW20 with its top speed 
of 26.6 m.p.h. The DW20 offers two matched 
trailer units. The W20 Wagon—heaped capac- 
ity, 25 cu. yds. And the No. 20 Scraper—heaped 
capacity, 19% cu. yds. The DW20 is also avail- 
able with the No. 20S Bulldozer. 


CATERPILLA 


For big production on jobs best suited to 
2-wheel rigs, you’ve got the edge with the “Cat”’ 
DW21. Trailing the No. 21 Scraper, which has 
a heaped capacity of 19% cu. yds., its top speed 
is 20 m.p.h. 

Both these speedy giants are powered by the 
new 6-cylinder “‘Cat’’ Diesel Engine, producing 
225 HP. available at the flywheel. For complete 
data, see your “Caterpillar” dealer. Under to- 
day’s conditions, it’s a good move to talk over 
your requirements now with him. He’s as close 
as your phone for service or information—call 
him today! 


CATERPILLAR, Peoria, iLiNnots 


DIESEL ENGINES - TRACTORS - MOTOR GRADERS 
EARTHMOVING EQUIPMENT 
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watching construction problems as 
they turn up. He knows first hand 
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equipment to do for you. 


Because they are all water-cooled — all the way 
















down the cylinder. You can bank on Gardner- 
Denver Two-Stage Portable Compressors for 
steady going regardless of temperature, weather 
or altitude. 


* Choose any size Gardner-Denver Portable — 
from 105 to 500 cubic feet actual capacity—for the 
best protection against compressed air emergencies. 


Bulletins PC-12 and PC-15 give all the facts on 
diesel and gasoline engine driven models. Write 
us today! 









Model WH-315 
Model WH-500D 


SINCE 1859 


GARDNER-DENVER | | 


The Quality Leader in Compressors, Pumps and Rock Drills 


Gardner-Denver Company, Quincy, Illinois 


In Canada: 
Gardner-Denver Company (Canada), Ltd., Toronto, Ontario 
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For the toughest drainage jobs... concrere pipe 


reinforced with American Welded Wire Fabric 


NV the nation’s highways, rail- 

roads and airports, the tremen- 
dous volume of surface run off is 
handled most efficiently by reinforced 
concrete pipe. In water supply and 
sewer systems, too, reinforced concrete 
pipe handles the volume, withstands 
the pressure, maintains effective leak- 
age limits. 

Prominent fabricators have estab- 
lished uniform specifications for the 
manufacture of reinforced concrete 
pipe. Those specifications meet the 
standards set by the A.S.T.M. And an 
impressive proportion of the indus- 
try’s output is reinforced with Amer- 
ican Welded Wire Fabric, the rein- 
forcement for concrete that meets all 
A.S.T.M. requirements. 

American Welded Wire Fabric dis- 


tributes the strength of high yield 
point steel throughout all parts of the 
pipe and forms a perfect bond with 
concrete. The welded fabric can be 
quickly and easily shaped into cages 
to fit molds that produce pipe sections 
of various diameters and lengths. The 
reinforcement stays in place during 
pouring and tamping. 

So, when you are planning projects 
that require reinforced concrete pipe, 
be sure the pipe you get is reinforced 
with U-S-S American Welded Wire 
Fabric. 


AMERICAN STEEL & WIRE COMPANY, GEN. OFFICES: CLEVELAND 
COLUMBIA STEEL COMPANY, SAN FRANCISCO 
PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM 
SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 














Cvery 1jbe of concrle conduction neta 
AMERICAN WELDED WIRE FABRIC 
necrfgecemenes 
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Gardner-Denver Portables, for example, are tops in dependability... 


Because they are all water-cooled —all the way [| * - 
down the cylinder. You can bank on Gardner- 
Denver Two-Stage Portable Compressors for 
steady going regardless of temperature, weather 












or altitude. 


* Choose any size Gardner-Denver Portable — 
from 105 to 500 cubic feet actual capacity—for the 
best protection against compressed air emergencies. 


Bulletins PC-12 and PC-15 give all the facts on 
diesel and gasoline engine driven models. Write 
us today! 
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GARDNER-DENVER | | 


The Quality Leader in Compressors, Pumps and Rock Drills 


Gardner-Denver Company. Quincy, Illinois 
In Canada: 
Gardner-Denver Company (Canada), Ltd., Toronto, Ontario 
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For the toughest drainage jobs... concrere pipe 


reinforced with American Welded Wire Fabric 


IN the nation’s highways, rail- 
roads and airports, the tremen- 
dous volume of surface run off is 
handled most efficiently by reinforced 
concrete pipe. In water supply and 
sewer systems, too, reinforced concrete 
pipe handles the volume, withstands 
the pressure, maintains effective leak- 
age limits. 

Prominent fabricators have estab- 
lished uniform specifications for the 
manufacture of reinforced concrete 
pipe. Those specifications meet the 
standards set by the A.S.T.M. And an 
impressive proportion of the indus- 
try’s output is reinforced with Amer- 
ican Welded Wire Fabric, the rein- 
forcement for concrete that meets all 
A.S.T.M. requirements. 

American Welded Wire Fabric dis- 


tributes the strength of high yield 
point steel throughout all parts of the 
pipe and forms a perfect bond with 
concrete. The welded fabric can be 
quickly and easily shaped into cages 
to fit molds that produce pipe sections 
of various diameters and lengths. The 
reinforcement stays in place during 
pouring and tamping. 

So, when you are planning projects 
that require reinforced concrete pipe, 
be sure the pipe you get is reinforced 
with U-S-S American Welded Wire 
Fabric. 


AMERICAN STEEL & WIRE COMPANY, GEN. OFFICES: CLEVELAND 
COLUMBIA STEEL COMPANY, SAN FRANCISCO 
PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM 
SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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The new Dorrco Aerator-Clarifier ‘ 
is a compact, low-cost unit combining the 





DORRCO AERATOR-CLARIFIER 
ADVANTAGES as compared with 
seperate preaeration and sedimenta- 
tion tanks. 





functions of preaeration, flocculation and e 


sedimentation in a single tank. It is appli- 
cable wherever it is advantageous to 
increase suspended solids and B.O.D. 
removals—where odor control or elimina- 
tion is necessary—or where flocculation 
with or without chemicals, is beneficial. 
It fits equally well into primary or secon- 
dary treatment flowsheets . . . with notable 
advantages in both. 


Highlights of Aerator-Clarifier superiority 
are listed at the right, but it will pay you to 
check the complete story of the design and 
operating characteristics. A Dorr engineer 
will gladly tell you more. . 
gation. 
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1. Compact... single tank saves ground 

\ space. 

* 2. No solids interference in aeration 
chamber . . . grit and heavier solids 
settle quickly, avoiding interference 
with flocculant material. 

3. No breakup of floc structure . . . low 
transfer velocities from Aerator to 

j Clarifier section eliminates breakup 

’ of flocculated material. 

4. Minimum of short circuiting . . . spiral- 

' flow aeration effect in Aerator mini- 

j mizes short circuiting. 

' 5. Simple maintenance . . . aeration 

: tubes are removable for cleaning or 

“ replacement without interfering with 

; operation of the unit. 

: 6. Low cost . . . single tank and simple 


| design cut installed cost. 
= — 
re = DORRCO=e 
SS 
THE DORR COMPANY, ENGINEERS 


BARRY PLACE, STAMFORD, CONN. 
NEW YORK © ATLANTA ® TORONTO 
CHICAGO © DENVER ® LOS ANGELES 
RESEARCH AND TESTING LABORATORIES 

WESTPORT, CONN, 
SUGAR PROCESSING 
PETREE & DORR DIVISION, STAMFORD CONN 
ASSOCIATES AND REPRESENTATIVES 
Dorr Technical Services and Equipment Are Also 
Available Through Associated Companies and Rep- 
resentotives in the Principal Cities of the World. 
Nomes and Addresses on Request. 
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There are more Steel Bridges over the three 
rivers in the Pittsburgh district than in any other 
of comparable size in the world. 

Pitt Bridge is provd of the important role 
they heave played in the construction of many of 


The New Elizabeth, Pennsylvania Bridge 
has now been completed by 





FORT PET BRIDGE 


By-passing the congested traffic areas of Elizabeth, Pennsylvania, 
this new four-lane STEEL BRIDGE spanning the Monongahela 
River a few miles south of Pittsburgh will mark another new 
connecting link in Pennsylvania’s great highway system. Driving 
throughout the main arteries of this state, including the famed 
Pennsylvania Turnpike from the Ohio line to Philadelphia, you 
will see tangible evidence of the beauty, strength and durability 
of steel bridges, many of which have been fabricated and erected 
by Fort Pitt Bridge. 








BRIDGE WORKS 
Member American Institute of Steel Construction 
General Offices, Pittsburgh, Pa. . . . Plant at Canonsburg, Pa. 
District Offices 


NEW YORK, NEW YORK + CLEVELAND, OHIO + DETROIT, MICHIGAN 
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BOWLS OVER BOULDERS — Exclusive Interna- 
tional fuel injection system automatically proportions 
fuel to meet changing load requirements, helps keep 
TD-24 from bogging down when going is really rough. 





The champ makes it look easy. The champ has the 
crowd with him. The champ takes on all comers. 
What makes the champ the champ? 
In a man it’s guts, strength, skill and a fighting heart. 
In the TD-24 it’s gears, metal and go, translated into 
irresistible strength, stamina and “handle-ability.” 
Here are a few things that make the biggest job a 
pushover for the TD-24. 


148 maximum drawbar horsepower— more than 
any other crawler. 

Eight forward speeds, eight reverse. 

Speeds up to 7.8 mph in either direction. 
Synchromesh transmission—you “shift on-the- 
go.” 

Exclusive International push-button, all-weather 
starting. 

Planet Power steering, finger-tip control for pivot 
turns, feathered turns, turns with power on both 
tracks plus instant shift up or down one gear 
without deciutching. 


Reserve torque to make the TD-24 hang on to 
overloads and walk away with as much as ten 
cubic yards on the blade. 


The word is out on the “grapevine.” At conventions, 
bid-openings, contract-lettings, contractors are telling 
each other how the TD-24 does more work with more 
speed —has more lugging ability--moves more pay-dirt 
faster than any other crawler on the market. 

Want more facts . . . more proof? Ask your Interna- 
tional Industrial Distributor for the low-down on the 
TD-24. You'll be a TD-24 man from then on in! 


INTERNATIONAL HARVESTER COMPANY 
CHICAGO 1, ILLINOIS 


POWER THAT PAYS 



















That pinched waist look may have been alright on a “gay nineties” girl. 
But when caused by narrow bridges on your highways it is a definite hazard 
to safety and smooth flowing traffic. 

Engineers have found that Armco Drainage Structures provide a simple 
low-cost answer. When the original structure is sound, the desired extra 
width can frequently be provided by extending with Armco MULTI-PLATE 
or Corrugated Metal Pipe. Failing structures can be economically relined 
and extended, or completely replaced if necessary. 

But this is just one example of the way Armco Drainage Structures are 
helping engineers make needed improvements at low cost. 

You'll also be interested in Armco Pip£-ARCH, as an answer to limited 
headroom; Armco Pavep-INVERT Pipe to guard against erosion; and 
Armco AsBEsTos-BONDED Pipe (a completely new idea in metal protection) 
to meet severe corrosion. 

Ask us for complete data. Armco Drainage & Metal Products, Inc., 


1871 Curtis St., Middletown, Ohio. Subsidiary of Armco Steel Corporation. 


Export: The Armco International Corporation 





Armco Drainage Structures \amco 


\/P 
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AND COMPANY 
CONSTRUCTORS 


780 Windsor St. 
HARTFORD 


Specializing in 


Industrial Construction 


NEW YORK - PITTSBURGH - CHICAGO 
SALT LAKE CITY - MONTREAL 

















CIVIL ENGINEERING 


¢ February 1951 








= —_ 

















iy 
( 


{ 


re tue "ne 

















Baltimore's Battle Monument to her heroic dead in the War of 1812, as it looked 100 years ago. 


Baltimore, Maryland has cast iron water and 

gas mains in service that were installed 

more than a century ago. In addition, there are more 
than 28 other cast iron water or gas mains 

with known records of continuous service for more 
than 100 years in the older cities 

of the United States and Canada. Such service 
records prove that cast iron pipe not only 

resists corrosion effectively, but is endowed with all 
the strength factors that pipe laid under city streets 


must have to meet the stresses imposed by modern 





conditions of traffic and underground services. 
United States Pipe and Foundry Co., 

General Offices, Burlington, N. J. SAL 

Plants and Sales Offices Throughout the U.S. A. 


NUMBER TWO OF A SERIES 
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Rope wire viewed under a microscope with 
100 magnification and the correct 
McQuaid-Ehn grid superimposed and 
matched to the sample for classification. 











4 
,_ all wire ropes do look alike...on erties is possible only with a company 
the outside. But not when you go 100 slike Wickwire...where manufacture is 
times beyond the range of normal integrated from molten metal to fin- 
vision. That's where you find the big ished rope...where the know-how of 
difference... because that’s where the 52 years experience goes into the mak- 
grain size of the steel shows up. ing of every wire rope. 

Steel used for Wickwire Rope is It explains, too, why Wickwire Rope 
measured for proper grain size by the always gives you uniform perform- 
exacting McQuaid-Ehn test. Typical ance, enduring reliability and longer, 
samples are carburized to 1750° F., more economical service on the job. 
cooled slowly, polished and etched; For the right rope for your particular 
then examined under a high-powered requirements, see your local Wickwire 










microscope for the proper matching of | distributor. Wickwire Rope is avail- 
a McQuaid-Ehn grid to the size of the —_ able in all sizes and constructions, both 
crystals. Thus, we make sure that steel regular lay and wisscoLay Preformed. 
going into Wickwire Rope conforms For your free copy of “Know Your 
to the definite grain size that will give Ropes’ write to: Wire Rope Sales 










longest, most satisfactory service. Office, Wickwire Spencer Steel Divi- 
Such quality control of basic prop- sion of C.F.&I., Palmer, Mass. 










iy A sit 
ohn @ Be Se ee ae 


A PRODUCT OF THE WICKWIRE SPENCER STEEL DIVISION OF THE COLORADO FUEL AND IRON CORPORATION 
WIRE ROPE SALES OFFICE AND PLANT—Palmer, Mass, EXECUTIVE OFFICE —500 Fifth Avenue, New York 18, N. Y. 


SALES OFFICES—Abilene (Tex.) * Boston * Buffalo * Casper * Chattanooga * Chicago * Denver * Detroit * Emlenton (Pa.) * Houston '* New York 
Odessa (Tex.) * Philadelphia * Tulsa 
PACIFIC COAST SUBSIDIARY —The California Wire Cloth Corporation, Oaklond 6, California 
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In a 20-mile stretch of new 
highway along U. S. 70 and 80 
between Las Cruces and 
Lordsburg, N. M. 52,000 linear 
feet of 30-in. and 36-in. con- 
crete pipe are used for culverts. 

Multiple-course concrete 
pipe culverts spread out the flood waters coming 
down narrow arroyos across the highway. They 
reduce vertical erosion damaging to the highway 
and eliminate sharp dips in the pavement that 
slowed traffic on the old, culvertless highway. 

Illustrated here is the largest installation in this 
project. Containing 183 parallel courses of 30-in. 
concrete pipe laid 15 in. apart, it uses 11,712 ft. of 
pipe and extends 912 ft. along the road. Each course 
consists of 16 pipe sections each 4 ft. long. 

This is another example of how concrete pipe 
culverts can meet any combination of site condi- 
tions and drainage requirements. Concrete pipe 
culverts have rendered outstanding service in thou- 
sands of highway installations and under the lines 
of most of the nation’s leading railroads. 

Concrete pipe culverts have adequate strength 
to sustain heavy overburdens and to resist severe 
impact. Their smooth interior walls and clean, even 
joints assure maximum hydraulic capacity. Their 
moderate first cost, long life and low maintenance 
expense result in true Jow-annual-cost service. 






Top photo shows extent of installation before backfilling. Photo above shows 
(1) pipe runners used to carry circle screed, (2) cradle in sand formed by 
screed, (3) installed pipe lines. Photo below shows backfilling operation. 


~ 
















AMERICAN CONCRETE PIPE ASSOCIATION 
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228 NORTH LA SALLE STREET, CHICAGO 1, ILLINOIS 
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The Type M Single Stage Double 
Suction Pump illustrated is just 
one of the many in the extensive 
line manufactured by Economy 
Pumps, Inc. This exceptionally 
rugged design is available in 
capacities from 50 to 30,000 
gallons per minute at heads to 
300 feet. A general purpose 
pump, it is ideally suited to 
general water supply or heavy 
mill service. 


Maintenance expense is held to a 
minimum. Case records show 


when it’s pumps, 





alized experience 


Economy Pumps operating for 
fifteen to twenty years without re- 
placement of major parts. How- 
ever, should repairs be necessary, 
all parts subject to wear are 
renewable. 


Economy Pumps are tested in ac- 
cordance with the standards of 
the Hydraulic Institute and the 
A. S. M. E. under conditions 
duplicating as nearly as possible 
those encountered in actual 








Catalog No. A750 gives complete design and 
construction details, also some interesting typical 
examples of performance, as well as handy 
selection tables. Write Dept. BK-2 for your copy. 
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‘INCOR’ 24-HOUR CEMENT 
SPEEDS GAY WHITE WAY PAVING, 
TIMES SQUARE TO COLUMBUS CIRCLE 


@ Latest Broadway hit is the well-groomed stretch of new 
Main Stem paving throughout the length of the Gay White 
Way, from Times Square to Columbus Circle. Taking a 
bow for stellar performance in this new version of “Strect 
Scene” is ‘INCOR’ 24-HOUR CEMENT. 


Car-track removal and repaving were completed in record 
time, amidst the bustle and confusion of this most heavily 
congested area. 




















On a block-to-block, half-width basis, the old pavement 
was torn out, utilities and subgrade readied, and ‘Incor’ 
concrete placed. Dependable 24-hour service strength made 
it possible to run trucks over newly-placed sections, speed- 
ing work all along the line. At intersections, ‘Incor’* con- 
crete, service strong in a few hours, was ready to carry 
heaviest traffic. 


No stranger to Gotham, America’s FIRST high early 
strength Portland cement speeds traffic over many miles ot 
New York City streets and bridges . . . time saved at the 


Outset . . . maintenance dollars saved through the years. 
*Reg. U.S. Pat.Off. 
Supervision of 
CITY OF NEW YORK—OFFICE OF PRESIDENT 
BOROUGH OF MANHATTAN ’ 
Contractors: 
FRANK MASCALI & SONS, INC., Flushing, L. I. 
TRIBORO ASPHALT CORPORATION, Flushing, L. I. 


‘Incor’ Ready-Mix Concrete: 


COLONIAL SAND & STONE CO., INC., New York 





Placing ‘Incor’ concrete at 43rd Crosstown traffic moving over newly- 
Street—in the clutches, ‘Incor’ was__ placed ‘Incor’ concrete at 46th Street 
ready for traffic in a matter of hours. _ intersection. 





LONE STAR CEMENT 
CORPORATION 


Offices: ALBANY + BETHLEHEM, PA. + BIRMINGHAM + BOSTON a : ’ WIGH EARLY STRE ; ARENTRAWNING. 
PORTLANO CEMENT 


PORTLAND CEMENT 


CHICAGO + DALLAS + HOUSTON «+ INDIANAPOLIS + JACKSON, MISS. 
KANSAS CITY, MO. + NEWORLEANS + WNEW YORK + NORFOLK 
RICHMOND + ROANOKE + ST. LOUIS + PHILADELPHIA + WASHINGTON, D.C. 


LONE STAR CEMENT, WITH ITS SUBSIDIARIES, IS ONE OF THE WORLD'S LARGEST 
CEMENT PRODUCERS: 17 MODERN MILLS, 125,000,000 SACKS ANNUAL CAPACITY LONE STAR CEMENTS COVER THE ENTIRE CONSTRUCTION FIELD 
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deep water or 
swamp — 


NO PROBLEM 
FOR MONOTUBE 


RIDGE foundations often pose tough 

problems. No exception was the con- 
struction of the 900-foot trestle-type bridge 
across the Tuckahoe River on Maryland 
State Route 328. 


Here, engineers faced a 3-way founda- 
tion problem: deep water... swamp areas 
with soft layers of aluvial mud . . . and the 
need for a full 18-foot clearance above 
mean tide in the channel area. Careful 
studies proved Monotube tapered steel 
piles to be both the ideal and the lowest- 
cost solution to an unusual problem. 


Rugged Monotubes, cold rolled and 
fluted, offered the extra columnar strength 
and stability that meant sound construc- 




















rer with S. minimum number of piles. Looking at 65 feet of Monotube pile straight up from the water. gen 
Light in weight, easy to handle, and ex- Approximately 10,000 feet of 7 gauge and 3 gauge piles were used a 
tendible right onthe job, Monotubes could Sor the Tuckahoe River bridge, built for Maryland State Roads er 
be placed and driven fast with average Commission by Tidewater Construction Company, under direc- oan 
driving equipment. Moreover, the wide tion of Walter C. Hopkins, Deputy Chief Engineer. ! Ch 
variety of Monotube diameters made it Ley 
easy and economical to obtain the required ' 44), 
column strength at any location . . . deep 17), 
water or soft mud. - 
Monotubes come in lengths, gauges, | hav 
sizes and tapers for varying soil conditions | loca 
. +» Save time and money in all kinds of cuss 
foundation work. For complete, helpful rise 
data, write The Union Metal Manufactur- lanc 
ing Company, Canton 5, Ohio. | the 
und 

; whi 

4 - 4 | tion 

j 5 \ perr 

9° 2 tha i | thro 

UNION METAL | Und 
Left: Welding extensions to tapered portion Und 

. «+ @ big time-saving. wall: 

Vonotube fou ndation Piles Right: Twelve Monotube piles driven for a | met! 

, : double bent. , . strong, rigid, good for years. Or 

) large 
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PUDDLED-CLAY 
CORE WALL is 
placed along Wilming- 
ton-Long Beach har- 
bor. Construction is 
required to keep sea 
water out of subsi- 
dence area. Specially 
developed 


machines 
move along together. 


USE OF puddled-clay cutoff walls is 
the latest method developed to pre- 
vent encroachment of the sea into 
the subsidence basin of the Wilming- 
ton and Long Beach, Calif., harbor 
areas. In these areas for a number of 
years the subsurface strata have been 
settling at rates that threaten the in- 
undation of valuable lands and de- 
veloped properties. Here oil wells, 
producing facilities, steam-electric 
generating plants, factories and ship- 
yards will sink into a watery grave 
unless immense protective works are 
undertaken soon. See articles in 
CiviL ENGINEERING by Commander 
Lewis C. Coxe (November 1949, p. 
44), W. L. Chadwick (June 1950, p. 
17), and R. Howard Annin (June 
1950, p. 20). 

Puddled-clay cutoff walls heretofore 
have been constructed in fairly dry 
locations but in the project under dis- 
cussion, the tides of the Pacific Ocean 
rise very close to the surface of the 
lands to be protected. In some places, 
the only deterrent to complete in- 
undation at high tide was low dikes 
which were not immune to percola- 
tion. In other places channeled dikes 
permitted streams of water to come 
through, which with seepage through 
the subsoil made vast areas unusable. 
Under these conditions, clay cutoff 
walls could not be built by the usual 
methods. 

One of the major oil producers has 
large holdings in the Wilmington 
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and Terminal Island fields which 
border harbor channels in the heart 
of the subsidence area. After much 
consideration and an extensive subsur- 
face investigation by O. J. Porter & 
Co., consulting soil engineers, it was 
determined to surround this oil field 
on the ocean side by a levee high 
enough to protect the property for 
several years to come. Incorporated 
in this levee is a central core of 
puddled clay extending deep enough 
to tie in with impervious clay strata. 
This construction will prevent serious 
underground seepage and allow the 
low lands inside to gradually dry out. 
The elevations of the impervious 
strata were predetermined by core- 
drill sampling under the direction of 
the soil experts. Hydraulic dredge 
fill, composed of sand and silt, covers 
the clay strata and carries sea water 
at levels varying with the tides. 
Under these conditions any usual 
open-trench method for placing a 
suitable clay core wall would be 
totally impossible. 

After the soil investigation had 
been completed, the preliminary de- 
sign of the levee construction pre- 
pared, and a tentative alignment se- 
lected, Macco Corporation was en- 
gaged to construct the project. The 
author was selected to develop meth- 
ods, procedures and suitable equip- 
ment. 

It was soon evident that successful 
accomplishment of the project re- 


Macco Corporation, Paramount, Calif. 


quired the use of a slurry similar to 
that used by oil-well drillers to main- 
tain open well holes at all depths and 
in all types of formations. During the 
experimental period, 1,800 lin ft of 
clay core wall was constructed to 
depths of 15 to 25 ft. The sections 
of accepted clay core wall later 
placed, totaling 11,895 ft, are listed 
in Table I. In all cases the core- 
wall trench was 32 in. wide. The 
depths listed in the table were those 
required to tie the core wall in with 
underlying impervious strata as de- 
termined by core drilling. Several 
thousand lineal feet more of core wall 
are now under construction. 


Construction Equipment and Methods 


Exhaustive experimental work indi- 
cated the advantages of using a large 
ladder-type trenching machine. Ac- 
cordingly a machine was rebuilt to 
meet the requirements of trenching 
to depths up to 45 ft. To dig the 
32-in.-wide trench, specially designed 
buckets, of the closed clamshell type, 
were fabricated from alloy plate steel. 
These buckets open to discharge the 
spoil as they pass over the head-shaft 
sprockets. 

The ladder structure is of a section- 
alized latticed construction permitting 
the use of a length suitable to the best 
operating conditions, fabricated with 
special alloy steel of high strength 
to allow for lighter weights and the 
extreme length necessary (78 ft from 
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LADDER TRENCHING MACHINE cuts 32-in. trench deep enough to connect with impervi- 


ous clay strata 20 to 45 ft below surface. 
ing trench full of slurry. 


Banks of sandy material are maintained by keep- 
Ram on backfilling machine pushes clay down to full depth of 


trench, displacing slurry as machine progresses 


center of head shaft to tail pulley on 
the deepest ditch). 

The links and pins of the digging 
chain are made of alloy steel so that 
they will stand up at the great depths 
involved, in an abrasive fluid which 
closely resembles valve grinding com- 
pound. Because of the submerged 
operation, no idlers were used. In- 
stead, channel guides with renewable 
sole plates were built into the ladder. 

To decrease the cutting drag, the 
buckets were provided with stagger- 
mounted replaceable forged cutting 
teeth, as the use of a solid cutting lip 
in experimental runs did not mate- 
rially reduce the amount of sus- 
pended solids in the trench slurry 
but did greatly increase power re- 
quirements. 

The trench walls are maintained by 
keeping the ditch filled with slurry, 
to within 1 ft above or below berm. 
The slurry consists of water, clay, and 
gel (bentonite) and its character- 
istics are carefully controlled. Its 
average characteristics are: weight, 
67 Ib per cu ft; viscosity 43.6 (marsh) ; 
water loss, 5.5 cc in 30 min; initial 
shear, 0 to 3 Ib per 100 sq ft; 10-min 
shear, 8 to 10 Ib per 100 sqft. These 
characteristics can be obtained only 
by using a high-grade light-weight 
oil-well drilling mud and bentonite, 
thoroughly mixed and hydrated. 

This slurry was delivered from a 
centrally located mixing plant by 
trucks which constantly pumped 
their loads into the trench. The 
slurry was maintained in condition 
by discharging a part with the spoil 
to one side of the berm and circulat- 
ing upwards of 800 gpm through a 
Corwin Desander, which discharged 
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into the ditch several feet behind the 
digging position. Sandy waste was 
conveyed to the spoil bank. Fresh 
water was added in_ controlled 
amounts so that the following aver- 
age qualities are obtained in the 
trench slurry: weight per cu ft, 
76.3 Ib; viscosity 52 (marsh); 15.6 
percent sand by elutriation. 
Placing the Clay Backfill 


Clay backfill was placed in the 
trench by a specially designed ma- 
chine developed during the experi- 
mental procedures previously referred 
to. This machine consists of a 
puddling ram that is constantly 
raised and lowered the full depth of 
the trench immediately in front of a 
feed hopper provided with a manually 
operated gate adjusted according to 
the varying requirements of trench 
depth and the changing moisture 
content of the backfill material. The 
flow of the special-quality clay used 
for backfill is very susceptible to small 
changes in moisture content. 

The hopper on the backfill machine 
is open for its full length and the 
puddling ram continuously forces 
the dry backfill material down so that 
minimum angle of repose of 2:1 is 
maintained ahead of the backfilling 
machine. The clay continuously dis- 
places the wet slurry as the machine 
progresses. 

The backfill hopper is fed with a 
truck crane using a l-cu yd clam- 
shell bucket and dragging a truck 
dump hopper. The truck crane 
moves along beside the backfilling 
machine. 

The clay backfill is mined in the 
California desert, near Baker, and 








transported by railroad to an under- 
track hopper discharging into dump 
trucks which in turn supply the truck 
dump hopper on the truck crane. 

The trencher is equipped with a 
gasoline motor which supplies its own 
motive power and operates the trench- 


ing buckets. This power also pulls 
the desander and the _ backfiller, 
which are attached to the trencher 
by cables so that all three move 
along together at a fixed spacing. 
This spacing is determined by the 
depth of the trench being cut. 

In addition to its regular motor, the 
trencher carries a diesel-electric gen- 
erator, mounted on the front end, 
which supplies the electric power for 
the other units. This power is trans- 
mitted to the other units by cable. 
The generator also acts as a counter- 
balance for the extra weight of the 
out-size digging ladder. 

Considerable lengths of trench were 
cut through fills which had been built 
up in stages as the subsidence pro- 
gressed. A variety of obstructions 
were encountered, such as_ piling, 
fences, timbers, and concrete. When- 
ever an obstruction was encountered 
that could not be removed with the 
digging buckets, the ladder was 
raised sufficiently to pass over it, and 
at a later date these sections were re- 
moved by driving a cofferdam, ex- 
cavating by conventional methods, 
removing the foreign material, re- 
placing the clay core wall and pull- 
ing the cofferdam box to insure con- 
tinuity of the core wall. 

Over 200 cores per mile were taken 
through the completed levee. They 
showed a continuous clay wall from 
the top of the levee to the clay sub 
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LADDER on trenching machine is 78 ft long, 
has special clamshell buckets mounted on 
digging chain. (See facing page and above.) 
Moving parts are made of alloy steel to 
resist abrasive action of slurry. 


strata which had been selected as a 
bed. In addition to the cores, an 
elaborate examination was made at 
several locations by driving a coffer- 
dam box and excavating to the full 
depth of the trench, and then de- 
watering. This investigation showed 
that the clay wall had uniform sides, 
was entirely free of sand inclusions or 
lenses, and was intimately seated on 
the selected bed material. Also, 
elaborate test set-ups were prepared 
by using well points to enclose selected 
sections on the landward side of the 
completed core wall. Piezometer 
readings taken in these sections to de- 
termine the seepage proved that the 
sea had been completely shut out. 


Future Possibilities of Trenching Method 


While it does not seem likely that 
the equipment here described can 
place puddled-clay cutoffs much 
deeper than 45 ft, preliminary studies 
indicate that much greater depths 
could be dug and placed economically 





CORWIN DESANDER and electric slurry 
pump (top right) partially remove sand from 
trench slurry as excavated material becomes 
suspended in it. 


where the volume of work was sufli- 
cient to justify the expense of develop- 
ing the necessary equipment. 

The work here described was per- 
formed by contract with the Union 
Pacific Railway Co. on its properties 
under the direction of Gene Cox, 
Petroleum Engineer, in charge of in- 
spection and testing. The equip- 
ment was developed, experimental 
work accomplished and the entire 
project completed by Macco Cor- 
poration, General Construction Divi- 
sion, with John M. Sawyer, M. ASCE, 
as General Superintendent. The au- 
thor as project engineer conducted 
the experimental work, designed the 
machinery described, and developed 
the methods and procedures used. 

O. J. Porter and Co., under the di- 
rection of William Jervis, M. ASCE, 
made the preliminary survey and soil 
analyses, took the necessary cores, 
and made the exhaustive engineering 
study which formed the basis for the 
work, 





PUDDLED-CLAY CORE-WALL SECTIONS CONSTRUCTED TO 


OCTOBER 20, 1950 


TABLE 1. 
Section LENGTH Deprun, Spor 

Lin Fr Fr Cu Fr 
A 1,534 i8 73,600 
B 309 25 20,500 
Cc 1,167 20 62,500 
D 2,592 25 172,300 
E 635 20 3,390 
F 1,366 25 91,200 
G 948 32 81,000 
H 790 23 48,500 
I 978 33 86,100 
J 320 30 25,630 
K 246 35 22,990 
I 520 45 62,480 
M 82 40 8,760 
N 408 38 41,400 


“Dry Cray BAcKFiILL PLacep— — 


Tons per Vol Backfill 
Tons Lin Ft Cu Ft "> of 
2,910 1.9 72,100 98 
805 2.0 20,000 97.6 
2,636 2.25 65,500 104.4 
6,506 2.52 161,500 93.8 
1,293 2.04 3,220 94.9 
3,282 2.40 81,500 89.4 
3,063 3.23 76,500 94.2 
1,785 2.26 44,300 91.4 
3,021 3.09 75,200 87.3 
850 2.67 22,700 89.0 
724 2.95 19,350 §5.0 
1,732 3.34 46,200 75.0 
246 3.01 6,580 75.0 
1,266 3.10 33,900 82.0 
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CLAY for trench backfill is picked up from 
dumping platform by crane bucket for 
loading into hopper of backfilling machine. 
Truck crane, which pulls dumping plat- 
form, runs along beside backfilling machine. 


BACKFILLER, here seen from rear, carries 
puddling ram for trench 45 ft deep. Crane 
at right loads hopper over trench from 
dumping platform which is drawn behind 
crane. Note crown of clay over trench. 
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COMPLETED CHIMNEY towers 
above old 250-ft brick chimney at El 
Paso, Tex., lead refining plant of 
American Smelting and Refining Co. 
New structure has dual purpose of 
providing better draft and minimiz- 
ing nuisance under unfavorable at- 
mospheric conditions. 


TWO LEVELS of scaffolding are 
suspended from forms to provide for 
form adjustment and concrete finish- 
ing. Ladder steps and guard rungs 
are built into concrete 


VERTICAL reinforcing bars overlap 
so that half of bars end lap distance 
above top of pour (below). 


THE WORLDS tallest chimney was 
completed in El Paso in October 
1950, giving the State of Texas 
another first to add to its imposing 
list. Located at the El Paso plant 
of the American Smelting and Refin- 
ing Co., this reinforced concrete 
chimney is 611 ft high above the top 
of its foundation, and has an internal 
top diameter of 14 ft 0 in. The 
chimney is used to discharge the 
gases from six Dwight & Lloyd sint- 
ering machines used in the refining 
of lead ore. It replaces the smaller 
common-brick chimney seen beside 
it at upper left. 

Between the sintering machines 
and the chimney the gases pass 
through a spray chamber and a large 
bag house which removes most of 
the solids. The function of the spray 
chamber is to reduce the gas tem- 
perature to below 200 deg F so that 
the woolen bags will not be damaged. 
The tall chimney was required to 
provide sufficient draft on the bag 
house, which heretofore had been 
lacking. Also the height of the 
chimney greatly minimizes any 
chance that the gases, which contain 
approximately '/. of 1 percent of 
sulfur dioxide, will become a nuisance 
under unfavorable atmospheric con- 
ditions. 


Standard Specifications Followed 


The specifications called for the 
chimney shaft to be designed in 
accordance with Specification 505- 
36T of the American Concrete In- 
stitute titled ‘“Tentative Specification 
for the Design and Construction of 
Reinforced Concrete Chimneys,” 
which has been the basis for the de- 
sign of practically all large reinforced 
concrete chimneys built in North 
America in the past 15 years. For 
design purposes, the wind force on 
the chimney was specified as a uni- 
form pressure of 33 psf on the entire 
vertical projection. A maximum gas 
temperature of 300 deg F and mini- 
mum atmospheric temperature of 30 
deg F were specified as design criteria, 
although under average operating 
conditions, gas from the bag house is 
discharged into the chimney at ap- 
proximately 180 deg F. 

In order not to exceed the allow- 
able stresses set forth in the design 
specification, it was necessary to 





Reinforced concrete chimney 


specify that the concrete develop a 
28-day ultimate compressive strength 
of 3,500 psi in the lower 330 ft of the 
chimney, and 3,000 psi in the re 
mainder of the chimney. In ac- 
cordance with the specifications, cyl 
inder tests of representative con 
crete samples were made as the job 
progressed, with the results shown 
in Fig. 1. At no time did the 28-day 
strength fall below 4,000 psi, an indi- 
cation of the contractor's conserva- 
tive design and careful control of the 
mix. 

The specifications called for the 
cement, aggregates and reinforcing 
steel to conform to the latest ASTM 
requirements, and required 3 lb of 
Johns-Manville Cellite to be added 
as an admixture to each bag of 
cement. As the gases passing 
through the chimney are fairly cool 
and not highly corrosive, a masonry 
lining was not specified. The in- 
terior of the chimney, however, was 
painted with a special coal tar paint 
to protect the concrete from possible 
attack by corrosive constituents of 
the gas. 


Foundation on Very Hard Gravel 


A study of the subsoil conditions 
at the site indicated that the bottom 
of the foundation should be 13 ft 
below the present grade. At this 
level very hard gravel is encountered, 
and loading tests indicated a design 
soil loading of 8,500 psf. The rein 
forced concrete foundation was de- 
signed in accordance with Specifica 
tion 318—47 of the American Concrete 
Institute, titled ‘‘Building Code Re 
quirements for Reinforced Concrete.” 
The 28-day compressive strength of 
the foundation concrete was speci- 
fied as 2,500 psi. The foundation is 
8S ft 0 in. thick, of which the lower 
2 ft 6 in. is an octagonal slab 66 ft 
6 in. wide across the flats, and the re- 
maining 5 ft 6 in. slopes inward to an 
octagon measuring 46 ft 0 in. across 
the flats at the top. Adequate re- 
inforcing steel was provided at top 
and bottom. The foundation re 
quired 2,040 cu yd of excavation, 
880 cu yd of concrete, 38 tons of re 
inforcing steel, and 875 cu yd of back 
fill. The difference of 285 cu yd 
between the volume of the excavation 
and the sum of the volumes of the 
foundation and the backfill repr 
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built to record height of 611 ft 


ARTHUR M. CLARK, Jun. M. ASCE, Assistant Engineer, 
Custodis Construction Co., Inc., New York, N. Y. 


sents the volume occupied by the 
lower 5 ft of the chimney, which is 
below the finished grade. 

The chimney shaft, starting at the 
top of the foundation, is 611 ft high, 
or 606 ft above grade. The shaft is 
tapered from top to bottom, the 
increment of increase in the outside 
diameter varying from 2°/s, in. per 
10 ft of vertical height in the upper 
part to 85/s; in. per 10 ft of vertical 
height at the bottom. The bottom 
outside diameter is 44 ft 10 in. Wall 
thicknesses at the top and bottom are 
9 in. and 25 in. respectively. At the 
extreme top, the wall is offset 3 in. on 
the outside, and the maximum wall 
thickness is 27 in. at the bottom of 
the flue opening, where additional 
wall thickness and extra reinforcing 
steel are required to compensate for 
the opening. 

Vertical reinforcing, designed for 
the combined effect of dead load, 
wind load, and vertical temperature 
effect, increases from fifty '/-in. 
round bars at the top, to two hundred 
and two l-in. round bars at the bot- 
tom of the shaft. The horizontal 
reinforcing, designed for diagonal 
tension and horizontal temperature 
effects, consists of */,-in. round bars 
spaced 6 in. on centers directly above 
and below the flue opening; °/s-in. 
round bars spaced 6 in. on centers 
between the top of the foundation 
and the flue opening, and also for the 
height of the opening itself; and '/>- 
in. round bars spaced 6 in. on centers 
for the remainder of the shaft. The 
chimney shaft contains 2,394 cu 
yd of concrete and 142 tons of re- 
inforcing steel, and its dead weight 
above the foundation is 4,885 tons. 

Tests made to determine the mix 
for the several concrete strengths 
produced the following data: 


28-Day Ratio or Cement Water C&eMENT 
STRENGTH, ro AGGREGATES RaTiIo, GAL PER 
PSI BY VOLUME Bac or CEMENT 
3,500 1:4.52 5l/s 
3,000 1: 5.02 6 
2,500 1:5.90 OP /s 
Sand and coarse aggregate were 
obtained locally, and the cement 


came from the El Paso mill of the 
Southwestern Portland Cement Co. 

Construction work on the founda- 
tion commenced October 19, 1949 
and was completed November 25. 
Usual construction methods were 
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employed in building the founda- 
tion and the concrete was placed in a 
continuous pour consuming 3'/> days. 
Construction of the chimney shaft 
started March 12, 1950, and the shaft 
reached its final height of 611 ft on 
September 21. All incidental work 
was completed, and the chimney 
accepted by the owner on October 
20, 1950. 


Adjustable Steel Forms Used 


In constructing the shaft, the con- 
tractor used his standard adjustable 
steel chimney forms with a hanging 
derrick and _ working platforms. 
These forms permit pouring 10 ft per 
lift. New forms were used which 
were provided with foam rubber 
strips at the bottom to prevent loss 
of water at the start of a pour. Con- 
crete was mixed in two batch mixers 
located at each end of an elevated bin 
batcher, which in turn was charged 
by a portable conveyor. All ma- 
terials were mixed a minimum of 
1'/. min. The average slump of the 
concrete was 5 in. 

From the mixers the concrete was 
conveyed by chutes to the center of 
the chimney and hoisted up inside 
the chimney to the working platform 
in a specially designed bucket. On 
the working platform the concrete 
was conveyed into the forms by 
chutes and vibrated. The exterior 
surface of the concrete was water 
cured for a period of ten days after 
pouring by a water spray encircling 
the chimney and located directly 
below the forms and moving with 
them. 

There is an outside ladder from the 
bottom to the top of the chimney 
which consists of */,-in.-dia safety- 
tread rungs 16 in. wide embedded in 
the concrete wall. Ladder steps are 
spaced vertically on 15-in. centers 
which is customary practice. The 
safety cage which surrounds the 
ladder for its full height consists of 
3/,-in.-dia guard rungs spaced on 


FIG. 1. 





3-ft 9-in. centers and tied with U- 
bolts to three 2X'/;,-in. vertical 
straps forming the cage. Rest plat- 
forms are provided at the 200 and 
400-ft levels. The ladder, safety 
cage and rest platforms were fabri- 
cated from wrought iron. Four 
wrought-iron scaffold bands, equipped 
with hanger loops to provide access 
to any point on the exterior of the 


chimney, were installed at 150-ft 
intervals. 
Lightning-Rod System Provided 
The lightning-rod system con- 


sists of four points spaced at equal 
intervals around the periphery of the 
top, two down-leading cables, and 
interconnected encircling cables at 
the top, midpoint and bottom of the 
chimney. The points are */,-in. solid 
copper rods and the cable is °/s-in 
heavy stranded copper cable. Each 
down-lead has its own grounding 
system consisting of three copper- 
covered grounding rods of */¢-in. 
diameter, driven into the ground 10 
ft. These rods are arranged in the 
form of a triangle with sides 10 ft 
long and they are connected below 
the ground with °/s-in. copper cable. 

The extreme top of the chimney is 
protected by a sectional cast-iron cap 
having a minimum material thickness 
of */gin. The sections of the cap are 
bolted together with stainless steel 
bolts, and the cap is electrically con- 
nected to the lightning protection 
system. Bronze inserts are provided 
around the 10-ft-wide by 21-ft-high 
flue opening to permit attachment of 
the steel breeching from the bag 
house. Access to the bottom of the 
chimney is provided by a 2X3-ft 
cast-iron door at grade. 

At average operating conditions 
of 180 deg F gas temperature and 
60 deg F atmospheric temperature, 
the chimney provides a theoretical 
draft of 1.05 in. water at the flue 
dampers and has a capacity of 
285,000 cu ft of gas per min. 

The chimney was designed and 
built by the Custodis Construction 
Co., Inc., of New York and Chicago, 
designers and builders of industrial 
chimneys for the past 52 years, of 
which F. Barnard O’Connor, Assoc. 
M. ASCE, is president and general 
manager. 


COMPRESSIVE tests of chimney concrete made in accordance with specifications 


showed that 28-day strength never fell below 4,000 psi, though specified minimum was 3,500. 
Each section represents 10 ft of vertical height of chimney. 
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Power systems of Southwest benefit from 
improved interconnections 


N. B. HINSON, Vice-President, Southern California Edison Co., Los Angeles, Calif. 


THE TREND toward interconnect 
ing the power systems of the South 
west has been encouraged both by 
local conditions and by world events. 
The result of these interconnections 
has been a great saving in capital and 
operating costs as well as additional 
protection for industry and the public 
throughout the area. 

A brief review of past develop- 
ments in the power industry in Calli- 
fornia and contiguous areas will be 
helpful to an understanding of the 
present situation. Early electrical 
development in California started 
much as it did in other parts of the 
United States—with small steam 
plants. As there was no coal in the 
area and other fuel was scarce and 
high priced, and the steam generating 
equipment was of very low efficiency 
compared to that of modern steam 
turbines, the early operators turned 
to hydroelectric development on the 
nearby mountain streams. Most of 
the plants were small and scattered, 
and as the systems grew the steam 
and hydro resources were grouped to 
supplement each other. To obtain 
more hydro power it became neces- 
sary to go farther and farther back 
into the mountains, and this factor, 
coupled with the fuel situation, was 
responsible for much of the pioneer- 
ing work in hydroelectric develop- 
ment and long-distance transmission 
in California. 

Large Systems Come Into Existence 


Consolidations continued as_ the 
systems expanded. By the end of the 
first World War there were two large 
systems in the San Francisco Bay 
area, two in the San Joaquin Valley, 
four in the Los Angeles area, one in 
San Diego, and one in the San Ber- 
nardino area, all of which were 60 
cycles except three at 50 cycles in the 
Los Angeles area. There were no real 
interconnections as we think of them 
today. There were, however, some 
ties of very limited capacity, several 
by means of frequency changers. 

The dry year of 1924 called atten- 
tion to what the systems could do in 
helping each other. There were a few 
interconnections of limited capacity 
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between the 50- and 60-cyele systems 
in the San Joaquin Valley and in the 
Los Angeles area. The City of Los 
Angeles and Edison operated in par- 
allel at 50 cycles. To make addi- 
tional energy available during the 
heavy summer irrigation load, the 60- 
cycle generators of the Los Angeles 
Gas and Electric system were oper- 
ated at 50 cycles on the Edison sys- 
tem. All available steam plants, in- 
cluding some that had been shut 
down for years, were brought into 
service. The situation was doubly 
difficult because the drought limited 
the amount of water available for 
hydro generation and also increased 
the demand for power for pumping 
irrigation water. The total amount 
of power involved was small by to- 
day’s standards but was very vital. 

Construction of the Boulder Can- 
yon Project started a new series of 
events. The cities of Los Angeles, 
Pasadena, Glendale, and Burbank 
converted their 50-cycle systems to 
60 cycles, which made it necessary to 
install larger frequency changers. 
The additional capacity from the 
Hoover Power Plant temporarily re- 
leased certain generating capacity in 
Southern California for use in other 
areas. To transport this power the 
first substantial interconnections be- 
tween the northern and southern 
parts of the state were made. The 
difference in frequency was still a bar- 
rier, but as the Edison Company sys- 
tem in the San Joaquin Valley had 
always been 60 cycles and was sup- 
plied by frequency changers from the 
50-cycle system and by direct genera- 
tion at 60 cycles, it was possible to 
transfer energy from south to north 
by operating 50-cycle generators in 
the Big Creek plants at 60 cycles. 

Larger interconnections were also 
made from the Los Angeles area to 
San Diego at this time. Early ex- 
perience in transmitting large blocks 
of power long distances at high volt- 
age was very helpful in making these 
new interconnections. 

At the start of World War II, much 
of the new generating program in 
California was deferred, yet the war 
increased the loads. To meet this 


situation,the Pacific Southwest Power 
Interchange Committee was created 
in the early part of 1942 to make load 
and resource studies of the whole area 
and to investigate the problem of how 
to make the maximum use of the facil- 
ities available. The Committee is a 
voluntary organization which acts in 
a cooperative and advisory manner. 
Its membership includes representa- 
tives of municipalities, utility dis- 
tricts, private utilities, and state and 
federal bodies. There is no area-wide 
contractual obligation for parallel op- 
eration and exchange of energy, but 
there are interchange agreements be- 
tween individual systems. Excellent 
cooperation in coordinating overhaul 
schedules, sharing reserves and pro- 
viding assistance during emergencies 
has been obtained between individual 
systems through the Interchange 
Committee. P 


Arizona and Parts of Nevada Added 


As far as interchange of power and 
pooling of resources was concerned, 
Arizona was added to the California 
area and those parts of Nevada elec- 
trically connected with California 
were also included. Certain of the 
interconnections were increased in 
capacity, and the amount of addi- 
tional energy made available to the 
whole area by pooling of resources 
and interchange of energy and capac- 
ity was one of the major contribu- 
tions of the electrical industry in this 
area to the war effort. 

After the war the Southern Cali- 
fornia Edison Company started con- 
version of its 50-cycle system to 60 
cycles. Since completion of this 
work in October 1948, all the systems 
in California operate at the standard 
frequency of 60 cycles, so that high- 
voltage transmission lines can be 
connected direct. All frequency 
changers have been removed and are 
now used as synchronous condensers. 
A small section in Arizona still oper- 
ates at 25 cycles and is intercon- 
nected through frequency changers 
to the 60-cycle system. 

Lack of rainfall in the early part of 
1948 again demonstrated the benefit 
of interconnections as it was possible 
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to transfer as much as 200,000 kw 
from one major area to another. 

Studies are now under way to in- 
crease the capacity of the inter- 
connections between northern and 
southern California by interconnect- 
ing the 220-kv lines of the Pacific 
Gas and Electric Company in the 
north with those of the Edison Com- 
pany crossing the San Joaquin Valley 
and feeding to the south. Plans are 
also under way for increasing the 
capacity of the interconnection be- 
tween the 132-kv system of the 
Department of Water and Power 
and Edison’s 220-kv system in the 
Los Angeles metropolitan area. 

There are 66-kv and 115-kv direct 
ties from the Edison system to the 
San Diego Gas and Electric Company 
and 66-kv ties from Edison to Cali- 
fornia Electric Power Company. The 
City of Los Angeles has direct 33-kv 
ties with the steam generating plants 
of the cities of Pasadena, Glendale, 
and Burbank, and a 115-kv tie with 
the California Electric Power Com- 
pany. The Metropolitan Water Dis- 
trict and the Edison Company jointly 
use generators at Hoover and the 
transmission line from Hoover to 
Hayfield. This line ties into the 
Parker Power Plant on the Colorado 
River and is interconnected there 
with the 161-kv system of the Bureau 
of Reclamation supplying Arizona. 

Thus since October 1948, it has 
been possible when necessary to oper- 
ate all utilities in California in parallel 
as well as those in Arizona and parts 
of Nevada. Such operation is not 
practiced continuously as it creates 
some operating problems, and usually 
only parts are in parallel. 

Normally, a large electric system 
regulates its own frequency and time 
when it operates in parallel with an- 
other system. The smaller systems, 
which normally operate in parallel 
with a large system, control the load 
on the tie line manually. In prac- 
tically all cases there is a direct tie 
between the large and smaller sys- 
tem, and where the distances are 
great, telemetering is extended to the 
dispatching center of the generating 
plant. With relatively simple inter- 
connections between small systems 
and a large one, manual regulation is 
satisfactory. When the larger sys- 
tems operate in parallel, one system 
regulates time and frequency and 
the other systems coordinate their 
load control with the regulating sys- 
tem. 


Need for Automatic Tie-Line Load Control 

With uniform frequency and direct 
transmission, manual regulation be- 
tween large systems is not too satis- 
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factory. The installation of tele- 
metering between the tie lines and the 
system dispatchers improves the situ- 
ation, but is inadequate as it still re- 
quires manual control of the load. 
The first automatic tie-line load con- 
trol in the area was installed on the 
220-kv interconnections between the 
Edison Company and the Metro- 
politan Water District system. At 
present the Edison Company and the 
Pacific Gas and Electric Company 
are installing such automatic control 
at all principal points of intercon- 
nection with other systems. The 
Bureau of Reclamation plans to in- 
stall automatic tie-line load control 
on the Nevada-Arizona network, and 
the installation of such control is 
under discussion by the Los Angeles 
Department of Water and Power. 
Most of the proposed systems will 
include flat frequency, selective fre- 
quency, flat tie-line bias and total net 
interchange control. Telemetering 
to the dispatcher’s headquarters will 
be included. 

With adequate interconnections it 
is possible to transfer surplus power 
from one system to another, to make 
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use of the most efficient generating 
capacity available in the area, to 
supply generating capacity and 
energy in emergencies, and to take 
on additional loads quickly. 

The reserves necessary to protect 
the load are reduced because of 
diversity between the various sys- 
tems. In this area, the December 
1949 peak was 5'/, million kilowatts 
and the difference between the coin- 
cident peak and the sum of the 
non-coincident peaks was over 300,- 
000 kw. These figures give some in- 
dication of the saving in capacity, or 
additional reserves, which can be 
realized by maximum use of inter- 
connections. 

Still greater use can be made of 
interconnections between major sys- 
tems when the new interconnections 
at major transmission voltage are 
established and automatic tie-line 
load controls are in service. The 
result will be a saving in investment 
and operation as well as additional 
protection for the whole Southwest. 

(This paper was originally presented be- 
fore the Power Division at the Los Angeles 
Spring Meeting of ASCE.) 
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SCHEMATIC DIAGRAM shows interconnections between electric systems of Pacific 


Southwest, including Northern and Southern California, Arizona, and Nevada. 
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CAISSON that has just been launched 
from dry dock of Newport News Ship- 
building and Dry Dock Co., where it 
was fabricated, starts 40-mile trip 
through Chesapeake Bay to bridge site. 
Draft at launching is about 34 ft, com- 
parable to draft of largest ships afloat. 
Total height above water is about 80 ft, 
not counting dredging wells, which ex- 
tend 16 ft above top. Tow ropes are 
attached to caisson at each front corner 
near water line. 


MAURICE N. QUADE, M. ASCE, and GEORGE VACCARO, Assoc. M. ASCE 


Respectively, Partner and Project Engineer, Parsons, Brinckerhoff, Hall & Macdonald, Engineers, New York, N.Y. 


Deep, lightweight piers for bridge at 


OPEN-DREDGE CAISSONS of 
great height were chosen for use in 
constructing the deep river piers of 
the George P. Coleman Memorial 
Bridge at Yorktown, Va. (For loca- 
tion see map on facing page.) This 
method of construction was chosen 
to meet the two chief natural factors 
which controlled the design and con- 
struction of the piers—the deep water 
at the pier sites and the poor bearing 
character of the underlying strata. 

Water depths at the pier sites vary 
from 50 to 80 ft, and there is a mud 
bottom from 10 to 40 ft thick. One 
or more borings taken at each pier 
site showed that the mud is generally 
underlain by sand or silt strata some 
of which contain clay and broken 
shells in varying amounts. The sand 
is predominantly fine to very fine. 
Although most of the piers are 
founded on these strata, the borings 
some sunk to a depth of 220 ft below 
the water surface—show that the 
principal material supporting the 
piers is a medium to stiff clay. 

Under these circumstances the tall 
est pier was designed to have a total 
height above foundation of 210 ft. 
This height is made up of a caisson 
110 ft deep on which is built a con- 
crete pier shaft about 100 ft high. 

Tests showed that the maximum 
edge bearing for any pier base—in 
cluding, of course, the overturning 
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effect of all horizontal forces, should 
be limited to 3.5 tons per sq ft in ex- 
cess of the existing unit load on a 
plane through the bottom of the 
pier base resulting from the present 
overburden above the plane. Both 
the resistances to driving the sample 
spoon and laboratory tests of undis- 
turbed samples obtained from borings 
led to this conclusion. 

Since permanent vertical loads 
exert more influence on pier settle- 
ment than horizontal forces (which 
are generally of short duration), the 
net unit bearing on the soil from ver- 
tical loads alone was limited to 2.0 
tons per sq ft in excess of the bearing 
pressure from the overburden. The 
gross vertical load was, however, re- 
duced by the amount of the full 
buoyancy of that part of the pier be- 
low low water and by an allowance of 
200 psf for average skin friction on 
the embedded depth of the caisson 
base. The allowance for skin fric- 
tion is equivalent to 0.3 ton per sq 
ft in bearing on the base. 


Tallest Pier ls 210 Ft High 


To reach a stratum capable of sup- 
porting the net bearing load described 
above, it is planned to sink piers 
1S and 2S to a depth of 150 ft below 
mean tide level. Piers IN and 2N 
will be founded at El. —141 and the 
two piers nearest the shores, 3S and 


3N, at a depth of 135 ft. 
the piers see Fig. 1. 

A rough idea of the problem of 
limiting the gross bearing pressure 
to about 4 tons per sq ft may be 
gained from considering that the tall- 
est pier is 210 ft high and that a 1-ft 
square column of concrete of that 
height has a bearing pressure of more 
that 15 tons per sq ft. Obviously, 
solid piers of normal stepped and 
tapered design would not leave much 
of a margin for supporting the super- 
structure which, after all, is the only 
function of a bridge pier. 

The pier bases were therefore de- 
signed as hollow boxes having exterior 
walls 4 ft 0 in. thick. One transverse 
and two longitudinal interior walls 
each 3 ft 0 in. thick—divide each base 
into 6 cells, thereby mutually bracing 
one another and the exterior walls as 
well. Even the shafts of the main 
piers, 1N and 1S, are hollow. Each 
supports a 500-ft swing span. 

To construct such pier bases at the 
required depth, the open-dredge cais- 
son method was selected. Some of 
the caissons must be sunk through 
80 ft of water and may reach a depth 
of 110 ft or more before the soil be 
comes sufficiently firm to support 
them. Only a steel caisson can be 
designed to float at that depth. Since 
a steel caisson is, in reality, a piece of 
construction equipment, it is usually 
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TWO 500-FT SWING SPANS in George P. Coleman Memorial 
Bridge will permit largest warships to ascend York River from Chesa- 
peake Bay. See map above. To reach suitable supporting strata, 


six river piers will be founded from 135 to 150 ft below mean tide 


level by means of steel caissons described in this article. Concrete 


pier shafts and superstructure will then be placed. 


Yorktown, Va., built by caisson method 


each entire caisson could be 


designed by the contractor. Pre- 
liminary designs soon indicated that 
the design and construction of each 
pier and the design of its caisson were 
inseparable problems, hence detailed 
designs for the caissons were included 
in the contract plans. Basic design 
criteria for the finished pier were out- 
lined in the specifications, and bidders 
were permitted to submit proposals 
based on an alternate design for the 
caissons conforming to such criteria, 
but the lowest alternate bid received 
exceeded the lowest bid on the con- 
tract plan design by more than 
$1,600,000. 

As designed, the caissons (Fig. 2) 
are all-welded steel boxes made of a 
3/s-in. continuous skin plate rein- 
forced by steel wales 3 ft on centers 
and by soldier beams and struts. The 
total weight of steel in the six cais- 


sons is 3,700 tons—68 percent of the 
weight of the steel superstructure 
which the piers support. To save 
weight in the pier and reduce the 
quantity of structural steel remaining 
in place, the tops of the pier bases 
and therefore the tops of the caissons 
in final position—were placed 40 ft 
below mean low water. During sink- 
ing, a temporary follower cofferdam 
48 ft high is added to the caisson. 


Two Caisson Fabrication Methods 


The caissons were designed to per- 
mit fabrication by either of two 
methods: (1) The cutting edge and 
the lower portion could be built on 
inclined ways located at the site or 
anywhere within towing distance, 
launched and towed to the site, add- 
ing the remainder of the shell in in- 
crements as the sinking progressed; 


or (2) 
fabricated in one piece (maximum 
height 110 ft) at any deep-water 
shipyard on Chesapeake Bay and 
towed to the site with enough con- 
crete in it to furnish the required 
ballast for towing. The contractor 
elected the latter method. All cais- 
sons were completely fabricated by 
the Newport News Shipbuilding and 
Drydock Co. in one of their drydocks 
at Newport News, Va., and were 
towed to the site. The draft during 
towing was approximately 34 ft. 

In the early stages each caisson is 
sunk by adding successive lifts to the 
concrete walls. After the cutting 
edge has penetrated the bed of the 
river, further sinking is accomplished 
primarily by means of excavation 
through open dredge wells installed 
for that purpose. 


FIG. 1. EACH RIVER PIER consists of two parts: (1) a caisson 95 
to 110-ft-high sunk in maximum of 80 ft of water to bearing 70 ft 


below river bottom; and (2) a concrete pier shaft 70 to 100 ft high. 
Thus total height of tallest pier is about that of 16-story building. 
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construction 
subjected to 


Since the caissons are essentially 
equipment, 
their 


largest 


they are 
stresses 


during the construction period and 


thereafter 


contribute 


very little to 


the structural strength of the com- 


pleted pier. 


FIG. 2 


The caissons were there 





fore designed for stresses consider- 
ably larger than the working stresses 
ordinarily used for permanent steel 
construction. In general, these unit 
stresses were based on a working 
stress in tension of 25,000 psi except 
for the skin plate. Under the maxi- 


CAISSONS for six river piers are all-welded steel boxes of */;-in. continuous skin 


plate reinforced by steel wales 3 ft on centers and by soldier beams and struts. Since tops 
of caissons in final positions are 40 ft below mear low water, temporary steel cofferdams are 
added to permit piers to be built in the dry. 
cept that caisson for Pier 1S, here shown, is 9 ft deeper than 1N. Caissons for all river 


piers except pivot piers are 42 x 66 ft in plan. 
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CAISSONS for all six river piers were fabricated at Newport News Shipbuilding and Dry Dock Co. 
piece of all-welded construction 
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mum hydrostatic head of 23 ft 
adopted for design, the bending 
stresses in this plate, when computed 
in accordance with the conventional 
method for a continuous plate on 
multiple supports, are considerably 
beyond the yield point of the steel. 
It was recognized, however, that in 
plates so supported, unit stresses 
based on negative moments at the 
supports are not a true measure of 
the strength of the plate. The skin 
was therefore designed on the basis 
of the “deflection” or ‘‘diaphragm” 
method, which is more frequently 
employed in ship than in bridge or 
building design. 

The */s-in. skin plate is supported 
by ST 12 WF wales on 3-ft centers 
which in turn are supported by 6 sol- 
dier beams consisting of 18 WF 70 
beams in the planes of the cross walls. 
Horizontal struts 12 WF 40 to 65 
on 9-ft centers support the soldier 
beams and are stiffened by diagonals 
of two angles 4 X 3 X °*/x. Each 
level of longitudinal and transverse 
struts is offset vertically by 6 in. to 
eliminate splicing. At the intersection 
point of the struts a 6-in.-dia extra 
heavy pipe post extends from top to 
bottom through holes in the webs of 
the 12 WF struts. The pipes are 
welded to the struts and serve as 
structural posts besides being used 
for jetting during sinking. 


Exhaustive Studies Made for All Piers 


Because of the interrelation be 
tween the design of the completed 
pier, the caisson used to build it, and 
the sequence of construction, the 
engineers computed stresses and 
buoyancy conditions for 26 separate 
and consecutive stages of construc- 
tion for Pier 1S. The results were 
included in the bidding documents 


Each caisson was fabricated in one 


At left, bottom cutting-edge section of caisson is being assembled. 
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to thoroughly acquaint the bidders 
with the scope of the work and the 
problems involved. Similar studies 
were made for the other piers. 

In these studies it was assumed 
that the contractor might wish to 
fabricate part of the caisson on 
launching ways either on or off the 
site. It was found that the lower 42 
ft of caisson 15, for example, could 
be so built, and the lower 14 ft filled 
with concrete prior to launching. 
Under these conditions the draft at 
launching would have been 28 ft. 
Additional lifts of the steel caisson 
would then have been added as it was 
sunk by the addition, in sequence, of 
lifts of the concrete walls. 

Under normal buoyancy condi- 
tions, it was found necessary to limit 
the increments of walls to a 5-ft lift 
for each pour. Higher lifts would 
have increased the hydrostatic head 
on the */s-in. skin plate beyond the 
design limit of 23 ft for the steel 
caisson acting alone, without sup- 
port from the concrete walls. By 
the time any lift of the concrete walls 
is poured, the previous lift has gained 


_ample strength to resist the added 


increment of water pressure on the 
outside. 

After the first 20 ft of walls was 
poured, it was found necessary to 
advance the pouring of the exterior 
walls and defer pouring the interior 
walls to keep within the design limit 
of a 23-ft draft on the steel caisson. 
At times the interior walls are 20 
ft lower than the exterior. The re- 
quired differential is maintained until 
the caisson is firmly seated and does 
not float. Within the anticipated 
range of differential pours, the ex- 
terior walls are provided with keys 
and dowels to insure effective trans- 
fer of stress. 

Since the construction of the in- 
terior walls lagged behind, many of 
the caisson struts and soldier beams 
are subjected to much greater hy- 
drostatic heads than the shell plate 
and wales. Obviously this procedure 
is economical because of the rela- 
tively small amount of steel in the 
struts and soldier beams as com- 
pared to that in the skin plate and 
wales. A design based on uniform 
and simultaneous pours for all walls 
would increase the amount of steel in 
the caissons. 

The contractor decided to cap the 
dredging wells with a reinforced flat 
steel plate and increase the buoy- 
ancy of the caisson by displacing 
some of the water in the dredge wells 
by compressed air. The added buoy- 
ancy permitted an increase in the 
height of each concrete pour to 9 ft 
(from 5 ft as originally designed) with- 
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INGENIOUS DOCK designed by contractor spots caisson in position for sinking. 


tower is placed to complete enclosure when caisson is in position. 


Three 
towers of dock are built before caisson arrives, one at center of each of three faces, and fourth 


Towers are built of welded 


pipe. Wells projecting above caisson are capped with steel plates so that some of water in 
dredge wells can be displaced by compressed air to increase buoyancy as required. 


out exceeding the design head on the 
caisson skin except for the first few 
lifts above the initial pour. When 
the caissons were launched, the caps 
on the steel cylinders forming the 
dredge wells were in place and the 
cylinders extended 16 ft above the top 
of the caisson. When the caissons 
reached firm support, the caps were 
removed and later when the sinking 
reached the stage where the follower 
cofferdam was needed, a 32-ft exten- 
sion was added to each dredge well. 

Thus far, the material below the 
bed of the river has proved to be 
somewhat firmer than the engineers 
and the contractor dared assume, and 
it has been found possible to complete 
most of the pours for the concrete 
walls without excavating in the wells 
between pours. 


Advantages of Hollow Pier Design 


The advantages of the light-weight, 
hollow design in reducing bearing 
pressures on the soil under the com- 
pleted pier and in increasing buoy- 
ancy during the early stages of con- 
struction become disadvantages dur- 
ing the final stages of sinking the 
caisson. As the excavation in the 
dredge wells proceeds, added weight 
for overcoming skin friction and 
crushing and displacing the soil be- 
neath the cutting edge is gained by 
flooding the spaces between the circu- 
lar dredge wells and the caisson 
walls—the spaces used for buoyancy 
during the early stages of sinking. 

This method has been used during 
the initial excavation but experience 
thus far has shown that in the final 
stages of sinking it is more effective 
to pump down the water in the dredge 
wells, thus reducing the effect of 
buoyancy. This is possible because 


of the unexpected impervious char- 
acter of the soil at the cutting edge. 
Obviously, both procedures cannot be 
used simultaneously because the steel 
cylindrical dredge wells can withstand 
only outward hydrostatic pressure. 
Pumping down the wells results in a 
net gain of about 25 tons per ft of 
height (as compared to flooding the 
spaces surrounding the wells) and 
has the further advantage of lowering 
the center of gravity and therefore 
reducing the hazard of tipping in the 
event of an unsymmetrical ‘‘blow”’ 
under the cutting edge. 

After the caisson reaches its final 
elevation, a 14-ft thickness of con- 
crete is placed under water in the 
bottom through tremie tubes in the 
dredge wells. The dredge wells are 
then cut off below the top of the 
caisson and a 4-ft slab is poured in the 
dry over the entire top of the caisson. 
At the main piers, this slab is designed 


STRUTS AND JET PIPES pass through webs 
in interior wall of caisson. Chain hoist is 


used to raise steel forms. Edge of a dredge 
well appears at left. 











to distribute the load from the cylin- 
drical hollow shaft resting on the pier 
base to the exterior and interior walls 
of the base. Since it could not be 
anticipated in the design that the 
hollow spaces in the base would re- 
main permanently filled with air, 
vent pipes were placed through the 
top slab to insure uniform flooding 
when the cofferdam is removed. 

The exterior and interior concrete 
walls in the base were designed for 
hydrostatic pressure incurred when 
the caisson is at its final depth with 
no water in the spaces surrounding 
the dredge wells. The curved corner 
sections are designed as unsymmet- 
rical fixed arches, assuming points 
of zero rotation at the intersections 
with the interior walls. For this 
temporary condition, allowable work- 
ing stresses of 1,350 psi for concrete 
and 22,000 psi for steel were used. 


Dock Towers Hold Caisson 


The shafts for the two swing-span 
pivot piers, 1N and 1S, are 44 ft in 
diameter and consist of a 3-ft-thick 
exterior wall and two mutually per- 
pendicular interior walls also 3 ft 
thick. A 5-ft-thick top slab assists in 
distributing load from the center pivot 
to the exterior walls. Here again 
vents insure equal flooding of the in- 
terior spaces and maintain the same 
water level inside and outside the 
shaft. The shafts of the other four 
river piers are rectangular and solid. 

To hold each floating caisson in 
position during sinking, the con- 
tractor has designed and is using an 
ingenious dock consisting of four 
towers, one at the center of each face 


SEVERAL CAISSONS are seen in various stages of sinking for river piers. 
added. When caisson reaches bearing, top of cofferdam will extend 8 ft above mean high water in York River. 


of the caisson. Three of the towers 
are placed prior to spotting the cais- 
son and the fourth completes the en- 
closure after the caisson is in place. 

Each tower is 20 ft square and has 
four corner legs of 14-in. (O.D.) pipe 
extending from a point below the 
river bed to 10 ft above the water. 
The legs are braced by four planes of 
15-deg X-bracing consisting of hori- 
zontal struts of 8-in. pipe and diag- 
onals of 10-in. pipe. All bracing is 
welded. 

Each tower leg is securely pinned 
to the river bed by a spud consisting 
of a 12%/,-in. (O.D.) pipe 30 to 35 ft 
longer than the tower and driven in- 
side the 14 in. (O.D.) pipe legs. The 
spud is driven until its top is within 
one foot of the top of the tower, then 
bolted to the tower leg. A yoke con- 
necting the tops of the towers further 
secures the caisson in position. Three 
sets of towers were furnished. Each 
will be reused once. 


Follower Cofferdams Used 


Rather than use conventional steel 
sheetpiling for the follower coffer- 
dams, the contractor played it safe 
and avoided the problems and costs 
of pumping resulting from leaks by 
designing and using a structural steel 
cofferdam. The skin consists of '/,- 
in.-thick sag plates having sags of 
from 2 to 3 in. between structural 
T-wales on 2-ft 6-in. centers. Sag 
plates could not be used on the 
rounded corner sections. Here a flat 
plate varying in thickness from '/, 
to */s in. was used. The sag plates 
and the wales welded to them are 
made up in panels 10 to 24 ft in 


width and 48 ft high. The panels are 
edged vertically with a 17 X */s-in. 
plate and, on the bottom, with a 
7 xX 4 X */s-in. angle. The edge 
members contain holes for */,-in. 
connecting bolts, the bottom connec- 
tion being made to a matching pe 
ripheral angle welded to the top of the 
caisson. 


Joints Gasketed with Garden Hose 


All joints between panels and be 
tween the cofferdam and the caisson 
are gasketed with °/s-in. rubber gar- 
den hose placed on the pressure side 
of the connecting bolts. The interior 
bracing is steel and consists of soldier 
beams, struts and posts, similar to the 
caisson bracing, as well as rod diago- 
nals for cross bracing. Three sets of 
cofferdams were furnished. Each 
will be reused once, the panels being 
arranged to fit both the two 66 X 
52-ft main piers and the other four 
66 X 42-ft piers by simply omitting 
two 10-ft panels. 

The piers are being built by the 
Massman Construction Co. and the 
Kansas City Bridge Co., both of 
Kansas City, Mo., under a joint 
contract which for the entire bridge 
substructure will amount to approxi- 
mately $4,700,000. The contract 
cost of the six river piers is about 
$4,230,000. Parsons, Brinckerhoff, 
Hall & Macdonald, Engiheers, pre- 
pared the plans and specifications and 
are supervising construction. The 
bridge is being built for the Virginia 
Highway Department, of which C. S. 
Mullen, M. ASCE, is Chief Engineer, 
and William R. Glidden, M. ASCE, 
is Bridge Engineer. 


Furthest advanced is that for pier IN, to which cofferdam is being 


As of February 1, caisson 


for 1N has been excavated to final elevation (— 141.0) and concrete for pier shaft is being poured inside cofferdam. 
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Report of President's Water Policy Commission appraised 


WwW. W. HORNER, Past-President ASCE, Chairman, Engineers Joint Council Water Policy Panel; Consulting Engineer, St. Louis, Mo. 


THE PRESIDENT’S Water Re- 
sources Policy Commission released 
its 400-page report, ‘““‘A Water Policy 
for the American People,’’ on Decem- 
ber 17, 1950. Because of its size, this 
report will require very careful study 
for a full understanding of its implica- 
tions. In the meantime, however, 
certain highlights can be pointed out. 

1. In many respects the report 
confirms the original Statement of 
Engineers Joint Council Water Policy 
Panel (summarized in Crvit ENGI- 
NEERING for July 1950, page 21, and 
August 1950, page 22). For instance, 
the report states: 

“There is today no single, uniform 
federal policy governing comprehen- 
sive development of water and land 
resources.” 

“This is a time for action based on 
sober consideration of objectives and 
methods. Continuation of present 
policies, or lack of them, will mean a 
continuing waste of money and effort 
in the pursuit of conflicting goals.” 

2. Although not permitted under 
the President’s order to make recom- 
mendations for over-all administra- 
tion of water resources, the Com- 
mission proposes that planning pro- 
cedure be through drainage basin 
commissions, made up of federal 
agency representatives under an inde- 
pendent chairman, and with advisory 
boards representing the interested 
states. Except for the independent 
chairman, this is identical with the 
procedure set up by Congress in 
1950 for the Arkansas Basin and for 
New England. 

The report agrees with the Hoover 
Commission and with the EJC Water 
Policy Panel Statement in setting up 
a Board of Review to develop im- 
proved evaluation techniques and re- 
view and coordinate the plans of the 
various drainage basin commissions. 

All federal agencies in cooperation 
with the states are to review all exist- 
ing plans and programs. No new 
projects are to be put under con- 
struction until confirmed by such re- 
view. The Board of Review is to 
develop a six-year program of con- 
firmed projects, the annual program 
to be adjusted somehow to national 
economic levels. 

3. Many of the recommenda- 
tions closely parallel those of EJC, 
as for example that public water sup- 
ply remain a local responsibility, and 
that ascertainable direct dollar bene- 
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fits become reimbursable to the 
Federal Government. Tolls are to 
be levied on inland waterways, but 
only as part of a new national trans- 
portation policy. 

It is proposed that irrigation and 
public power be divorced, and that a 
pre-essential to irrigation undertak- 
ings be a finding by the Department 
of Agriculture of a need for additional 
productive land, after a full consider- 
ation of the increase in rate of pro- 
duction on existing lands. However, 
when undertaken, such irrigation proj- 
ects are assumed to be justified as a 
national benefit, and the cost—less 
reimbursement from the farmers on 
an ability-to-pay basis—would be 
chargeable to federal taxpayers. 
While weight is to be given to the 
comparative cost of alternate proj- 
ects for new lands, other safeguards 
would seem to be needed against un- 
economic undertakings. 

In the fields of hydroelectric power 
and of project evaluation, EJC and 
the Commission are far apart. With 





POLITICAL ECONOMIC philosophy 
of President's Water Resources Policy 
Commission may be indicated by quo- 
tations from its Dasnuber 1950 report: 


“The C ion is convinced that the measure- 
ment of direct benefits and costs in dollars is a basi- 
cally useful tool in program evaluation and project 
selection, but that it must be supplemented by other 
measures if sound decisions are to be reached in the 
public interest." (page 64) 





of our 
gthen the foundati of our culture, in- 
stitutions, and way of life. Improved productivity 
could relieve poverty, malnutrition, and insecurity 
among low-income groups. A widespread sense of 
well-being, hopefulness, fid in the essential 
soundness of existing institutions could be achieved, 
along with a sense of responsible participation. 
These are social values of the highest order.” (page 
57) 











* . . * 


“Enough is known to support the judgment that 
the social values inherent in our water resources are 
immense and vital to the well-being of the Nation.” 
(page 57) 


* * * * 


“. . . increasingly, as the Government has under- 
taken large investments for public purposes rather 
than simply to serve private purposes not fulfilled 
by private capital, the principle of full reimbursement 
has ceased to be useful or necessary. The Govern- 
ment has come to be recognized as an agency for 
social and economic action which need not follow 
the rules of the private capital market in order to ob- 
tain the necessary capital or to make investment de- 
cisions." (page 68) 











relation to hydroelectric power, the 
report proposes to clarify the situation 
for the first time with a flat state- 
ment of a specific policy. The recom- 
mended policy would make full de- 
velopment of the remaining hydro- 
electric power potential a major re- 
sponsibility of the Federal Govern- 
ment, and in the future licenses for 
non-federal development would be 
issued only with the joint consent of 
the federal agencies. 

With respect to the evaluation of 
projects, the report makes a strong 
recommendation for clear-cut ac- 
counting of costs and of those bene- 
fits which can be appraised in dollar 
values, this appraisal to include 
secondary benefits so as to provide an 
approximation of the total resulting 
increase in national income. This 
seems to provide for a material 
“judgment factor,’’ but in addition, 
if on this showing benefits are less than 
cost, the basin commissions may make 
a statement indicating that essential 
benefits, important to the general wel- 
fare, are of sufficient additional value 
to warrant construction. 


EJC Review in Preparation 


A preliminary review of the report 
of the President’s Commission is now 
in preparation by the task force of 
EJC’s Water Policy Panel. This task 
force consists of 90 representative 
engineers in the water resources field, 
organized into nine separate com- 
mittees. It was this task force which 
prepared “‘A Statement of Desirable 
Policy with Respect to the Conserva- 
tion, Development and Use of Na- 
tional Water Resources,’’ filed with 
the President’s Commission in June 
1950, and previously referred to 
herein. The task force expects to 
complete its review of the President’s 
Commission report in the next two 
months. The review will include a 
comparison between the statements 
of desirable policy as originally pre- 
sented in the Panel Statement and 
as set forth in the Report of the Presi- 
dent’s Commission. 

The Commission is now preparing 
a statement of specific legislation 
to be presented to Congress for the 
implementation of the policies set 
forth in the Report. When this state- 
ment is available, it also will be re- 
viewed by the EJC task force and 
specific recommendations will be de- 
veloped with regard to it. 
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Triangulation parties conquer 
Arctic to map Alaska 


KARL B. JEFFERS, Commander, U.S. Coast and Geodetic Survey, Washington, D.C. 


THE DEMAND for more and better 
charts of Alaska is a natural result of 
the increased interest in the Arctic. 
Development of the long-range air 
plane and a realization of global dis- 
tances have made the Arctic a cross- 
roads between the United States and 
major centers in Europe and Asia. 

In the spring of 1945, the U.S. 
Coast and Geodetic Survey began 
field work along Alaska’s Arctic coast 
in the vicinity of Point Barrow. The 
project includes the establishment of 
a system of marked triangulation sta 
tions, topographic compilations of 
shoreline areas from air photos, and 
detailed hydrographic surveys of in 
shore areas with particular attention 
to ice-free passages and anchorages. 

The pioneer work of organizing, 
developing procedure, and outfitting 
the party was done by Capt. R. W. 
Woodworth, M. ASCE. All avail 
able sources of information were thor- 
oughly investigated, endless lists of 
supplies and equipment were pre- 
pared, and detailed instructions for 
field parties were written based on his 
investigations—all of which contrib- 
uted to the very successful begin- 
ning of the project. 

The first year of field work dis- 
closed the necessity for longer range 
planning, and it was decided to send 
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supplies to the Arctic one year in ad- 
vance of contemplated operations. 
No field work was done in 1946 but 
supplies were shipped to Point Bar- 
row for resumption of work in 1947. 
This party worked southwestward 
from Point Barrow. A second unit 
was organized in 1948 with base camp 
at Barter Island. 


Base Camps Selected a Year Ahead 


Locations for base camps are se- 
lected a year in advance so as to per- 
mit off-loading of supplies during the 
summer and establishment of a tem- 
porary camp to provide for winter 
storage. In some cases supplies must 
be off-loaded at a point several miles 
from the camp site, which means over- 
land movement. Every effort is 
made to keep the amount of heavy 
hauling to a minimum, but on one 
occasion several hundred tons of 
equipment and supplies were moved a 
hundred miles, and another involved 
a trip of approximately 400 miles. 
Plans are now in preparation for a 
300-mile haul in 1951. This work 
must be done between January and 
late April. 

Routes over lagoons and lakes are 
selected to avoid the heavy drifts in 
gullies and streams. Travel over the 
sea ice along shore is possible but 
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BASE MEASURING ' PARTY 
works on ice in early spring 
(left). Outline map of Alaska 
(center) shows triangulation net 
established by U.S. Coast and 
Geodetic Survey as of October 1, 
1950. Inshore hydrography and 
field inspection of air photos 
have been completed in Arctic 
Ocean areas. 
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dangerous and is to be avoided. Two 
types of sleds are used—the conven- 
tional bob-sled and a sled built of 
welded pipe which is much more rigid 
than a bob-sled and more suitable 
for hauling launches and bunkhouses 
or wanigans. Caterpillar tractors 
must be equipped with winches or a 
great deal of time is lost in doubling 
up or digging out. A D-7 or a D-8 
tractor can tow a load of 50 tons or 
more without undue stress at a rate 
of 3 to 5 miles an hour over smooth 
terrain. It is sometimes advanta- 
geous on long hauls to have a dozer go 
ahead to clear the trail. 

On long hauls a reconnaissance unit 
goes ahead in a weasel to select the 
best route and mark it with bamboo 
poles carrying red or black flags. 
Snow drifts are so hard that drivers 
must avoid straddling them to avert 
the danger of high-centering their 
vehicles. Dozers are essential for 
digging out a camp that is to be 
moved and for clearing space for a 
new camp. 

Personnel are housed in portable 
Arctic huts constructed in 4-ft sec 
tions with insulated floors and blan 
ket-type covers. stretched over 
wooden bows and lashed to the floor 
boxes. In two hours a party of five 
men can set up a hut and have the 
fire going. Mess wanigans are small 
houses about 10 x 24 ft, built on pipe 
sleds. They seat ten or twelve men 
and carry supplies for that number for 
approximately four weeks. In winter 
water is obtained by chopping ice 
from the nearest pond or lake and in 
summer it is hauled in milk cans or 
special water drums from streams or 
lakes. To get fresh water on the 
sand islands is more difficult in sum 
mer than in winter because of the 
prevalence of shoal areas behind the 
barriers and the long hauls involved. 
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PROSPECTOR’S BOILER steams hole in 


tundra for guy-wire stake. Same method is 
used for placing station pipe markers in 
frozen tundra. In background is snow jeep. 


Ihe ponds on the barrier islands are 
salty. At one island station this past 
season an ice house was built and in- 
sulated with quonset-hut material 
with very good results. 

Refrigeration problems are easily 
solved by digging a shaft in the tun- 
dra about 20 ft deep and expanding 
the base sufficiently to accommodate 
the supplies. Frozen meat will keep 
indefinitely in such a cellar. Such ice 
cellars cannot be used on the sand 
islands in summer as they are subject 
to heavy seepage. 

The date set for sending a party 
into the field is determined by con- 
sidering the heavy hauling required, 
the distances involved, the amount of 
control surveying required and the lo- 
cality. In the eastern part of Arctic 
Alaska, the rivers have a much shorter 
course to the sea than they do in the 
west. The initial flow of these rivers 
begins in the mountains, which means 
that the rivers in the east are subject 
to earlier flooding than those in the 
west, so that in general, weasel travel 
is safe from two to three weeks later 
in the west. Control survey work 
can be done until late May in the east- 
ern areas, and until the middle of 
June in the western areas. 

A weasel is an amphibious tracked 
vehicle which can carry four passen- 
gers and tow light loads. Originally 
designed for use in temperate or 
tropical climates, the weasel has 
proved very satisfactory in the Arctic. 


Personnel Transported by Plane 

The chief of party should anticipate 
all his needs for several weeks to cover 
the break-up period between snow 
and open water, approximately June 
1 to July 15. All transportation of 
personnel and resupply is by airplanes 
which operate on skis during most of 
the year and on floats during the 


CIVIL ENGINEERING ¢* February 1951 


TRIANGULATION 
unit of six men sets 
up temporary camp 
in early spring (top 
right). In this case, 
mess wanigan was 
equipped with tem- 
porary removable 
bunks. Train (lower 
right) consists of two 
sleds loaded with 
lumber and fuel and 
mess wanigan hooked 
together and pulled 
by D-7 tractor 
equipped with winch. 
Wanigan is small 
building 10X24 ft, 
mounted on pipe . 
sled. Tractor can 

tow load of 50 tons. = 


open-water season. Pilots can land 
their planes almost anywhere on skis 
or floats but there are few places 
where safe landings can be made on 
wheels. Should the need arise, a 
large airplane, such as a DC-3, can be 
landed on strips cleared on the ice. 

Fortunately no_ serious illnesses 
have occurred in field parties during 
the past three seasons, when they were 
operating at a considerable distance 
from competent medical aid. This 
is the one bad feature of work in such 
isolated areas and is only partially 
alleviated by radio contact and the 
availability of airplanes in emergen- 
cies. Sometimes the radio is com- 
pletely blanked out for periods vary- 
ing from a few hours to several days, 
and at other times the weather pre- 
vents all flying for days. Only those 
in top physical condition should be 
sent out on this project, and they 
should be given a thorough physical 
examination before and after a season 
in the Arctic. 

The operation of mechanical equip- 
ment in the spring requires special 
servicing and maintenance. Motors 
are preheated before starting and 
carefully warmed up before the ve- 
hicle gets under way. Number 10 oil 
is used, but at —30 deg F it becomes 
thick. Tracks and skis should be 
broken loose to avoid undue strain on 
the final drive. Tractor engines are 
kept in operation continuously 24 
hours a day until cat-train work is 
completed. Weasel and snow-jeep 
motors are never stopped when they 
are away from camp during periods 
when the temperature is below 20 deg 
F. 

It is essential that each unit operat- 
ing away from a camp be accom- 
panied by an Eskimo. The uniniti- 
ated always have difficulty in keeping 
themselves oriented and will become 








hopelessly lost if a sudden blizzard 
strikes, or if a strong wind begins to 


blow. The ability of the Eskimo to 
find his way to a definite point 
through a blinding snow storm is 
amazing and seemingly instinctive, 
but is actually the result of long ex- 
perience in using the wind and snow 
drifts as compasses. Safety of per- 
sonnel demands the presence of an 
Eskimo guide, and experience has 
proved the Eskimo to be an excellent 
workman. The entire history of 
Arctic exploration is a story of the 
friendliness and assistance of the 
Eskimo. 


Extra Supplies Always Carried 


All field parties ashore or afloat are 
required to carry supplies and equip- 
ment sufficient to survive several days 
should they become snow or ice bound 
or otherwise delayed through break- 
down of equipment. Tinted glasses 
must be worn to avoid the severe pain 
of snow blindness. The Eskimo deer- 
skin mukluk has been adopted by 
everyone who works outdoors in the 
Arctic. The deer-skin pants and 
parkas which have been used by ex- 
plorers for many years have been re- 
placed by garments which are lined 
with eiderdown or fiber glass. Much 
work has been done in recent years in 
the development of Arctic clothing. 

Vehicles, boats, and buildings are 


generally painted International 
Orange, which is visible for great dis- 
tances against any background. 


Radio contact is maintained between 
the base and detached parties. 

In the United States the Survey 
works in the north in summer and in 
the south in winter, partly to avoid 
the discomfort of cold weather and 
partly to eliminate hard digging in 
frozen ground. In the Arctic it is 
best to reverse this procedure and ex- 
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LOCATIONS FOR BASE CAMPS must be 
selected one year in advance to permit off- 
loading of supplies during summer and pro- 
vision for winter storage. February 1949 


ecute control surveys when the snow 
is on the ground. Nearly all over 
land travel is done in the winter, 
whether by dog team or tractor. 


Clear Weather Occurs in Spring and Fall 


Astronomic observations must be 
made in early spring or fall when pe 
riods of clear weather occur. Experi- 
ence to date indicates that this work 
can be done best in September and 
October when temperatures are much 
less severe than in February and 
March. In the early spring, clear 
days mean cold days, and tempera- 
tures of —30 to —40 deg F are not 
conducive to the successful operation 
of precision instruments. The aurora 
interferes with the reception of radio 
time signals in both spring and fall. 

Reconnaissance for triangulation 
is a very difficult operation in winter 
as there is seldom a definite horizon 
line except to seaward, where a dark 
blue line indicates open leads. Glare 
reduces visibility even though sun 
glasses are always worn. The land 
along the Arctic coast is generally 
flat, with few prominent hills and only 
some small mounds east of the Col- 
ville delta. The unbroken white of 
the snow seems to have a leveling 
effect, which is more evident at some 
times than at others. At times it is 
dangerous to travel, as a man may 
walk or drive over a drift or bluff 
without seeing it. 

A special type of station mark has 
been developed for control points in 
frozen ground. A station disk is 
brazed to one end of a 5- or 6-ft sec- 
tion of 2'/-in. brass or galvanized 
wrought-iron pipe in which several 
small holes have been drilled. A 
small portable prospector’s boiler is 
used to steam a hole into the tundra 
and the pipe marker is set in the mud 
and water, which freezes again in 
about half an hour. Reference marks 
are set in the same manner. It is too 
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view of Barter Island base’ camp (left) 
shows 16X32-ft Janesway huts and drifts 
caused by prevailing northeast winds. Base 
camp at Tigvariak Island (right), seen after 


early to say how permanent these 
marks will be but evidence to date in- 
dicates good stability. 

Considerable difficulty has been 
encountered in making observations. 
Instruments constructed for use in 
warmer climates will bind or drag in 
their circular movements in very cold 
weather, although those with tem- 
perature adjusting devices are satis- 


factory under all conditions. 
Second-order accuracy has_ been 
specified for the coastal are. Very 


little reoccupation of stations was re- 
quired in 1948 but both units found it 
necessary to reoccupy approximately 
60 percent of the stations in 1949 to 
obtain satisfactory triangle closures. 
An effort to do triangulation work in 
summer was made in 1948 but had to 
be abandoned because of excessive re- 
fraction. Reconnaissance, however, 
should be done at this time of the year 
in my opinion, even though travel is 
much more difficult. 

A triangulation unit has a comple- 
ment of one officer and eight men di- 
vided into reconnaissance, signal 
building and observing parties. It 
is possible to double up the recon- 
naissance and observing or signal 
building and reduce the complement 
by two. Equipment includes a mess 
wanigan, a bunk wanigan, and a sup- 
ply sled hooked in a train and towed 
by a caterpillar tractor. Three wea- 
sels are required for the field work. 
One or two snow-jeeps may be substi- 
tuted for an equal number of weasels. 
The snow-jeep, a half-track with skis 
at the front end, is especially useful in 
reconnaissance and signal building. 
It carries two passengers and can tow 
small loads. 

The cat-train is kept hooked up and 
the party moves down the line as each 
quad is completed. Frequent moves 
are made to avoid loss of time in trav- 
eling to the station from the camp 
and to keep the observing party near 
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cat haul from Barter Island, includes canvas- 
covered garage at right, 16 16-ft storage 
huts and 16 xX 32-ft Janesway huts, with 
weasel! in foreground. 


enough to the station so that short 
periods of good observing weather can 
be used to advantage. 

Base lines are laid out to take ad- 
vantage of lakes or lagoons, in which 
stakes can be more easily set than in 
the tundra. The tape end supports 
are steamed into the ice. An eight- 
man party is required and about two 
miles can be staked in an eight-hour 
day. It is best to delay base measur- 
ing operations until late April or early 
May, when average temperatures 
are above zero and hands can be ex- 
posed without danger of freezing. 

Triangulation field work the past 
three seasons has been carried out by 
two mobile units working on separate 
parts of the arc, either towards each 
other or away from a common start- 
ing point. In the first case the par- 
ties should not start so far apart as to 
risk failure to join before the end oi 
the field season. Each party com- 
pletes triangle computations to as- 
sure compliance with requirements 
for the order of work specified. Base 
lines are measured when the summa- 
tion of R-1 (the strength of figure 
reaches approximately 100, and fig- 
ures are made as strong as possible to 
get the maximum distance between 
bases. 

After the rivers begin to flow and it 
becomes unsafe to travel over the ice, 
there is a period of six to eight weeks 
when little if any field work can be 
done. This time is utilized in over- 
hauling equipment and taking inven- 
tories, completing triangulation com- 
putations, inspecting and servicing 
hydrographic instruments, boats and 
tide gages, and making preparations 
for receiving the supplies due on 
the summer shipment. Boat sheets 
for plotting purposes are made ready 
and personnel trained for hydro- 
graphic work. A tide gage is in- 
stalled as soon as ice conditions will 
permit, and fathometers for depth 
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HYDROGRAPHIC WORK is done mainly by 35-ft seaplane rearming 
launches equipped with fathometers and two-way radios. 
put in water as early as possible, as open-water season is short. 
Above, launch equipped with shoran mast takes soundings in brash 
ice to edge of ice pack. At upper right, TD-9 tractor tows launch 
Below, boats are lined up ready for 
launching. Note canvas-covered canopies, coxswain station on 
stern, and outboard fish mount on starboard side of launch in fore- 


on specially built skid runners. 
ground. 


measurements and radios are in- 
stalled in the launches, which are put 
in the water as soon as possible. All 
hydrographic signals should be built 
while vehicle travel is still possible so 
that no time suitable for hydrography 
will be lost. 


Hydrographic Work in Open-Water Season 


The open-water season is short and 
the weather is often unfavorable 
usually 40 to 50 percent of the season 
is spent in waiting for the winds to 
“blow themselves out.’’ Southwest- 
ers are the most violent but usually 
do not last long. Northeast winds 
at 20 to 30 miles an hour blow for 
days at a time. Camp sites for hy- 
drographic parties are few and far be- 
tween for lack of suitable safe anchor- 
ages. 

The coast west and south of 
Point Barrow is usually free of ice 
from the first of August to late Sep- 
tember, but east of Barrow the ice is 
nearly always in sight and sometimes 
never leaves the beach. The pressure 
ridge at Barter Island did not move 
out at all during the 1948 season, and 
the presence of ice along the McClure 
Islands throughout the 1949 season 
prevented execution of hydrographic 
surveys outside the barrier islands. 
Lagoons and anchorage areas freeze 
in late September. 

Thirty-five-foot boats used by the 
Navy to rearm seaplanes afloat have 
been adapted to hydrographic use. 
These boats have plywood hulls, are 
powered by Chrysler Crown marine 
engines and operate at a speed of 7 to 
8 knots. The under-water body is 
sheathed with copper to prevent dam- 
age by ice. The 808 type of record- 
ing fathometer is used with the fish 
mounted outboard. Experiments are 
being made to develop a suitable in- 
board mount. Transmission of 
sound through the plywood and the 
flow of air bubbles under the hull in 
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Boats are 


choppy seas present two problems 
that remain to be solved. 

Standard methods have been used 
as described in the Hydrographic 
Manual of the Coast and Geodetic 
Survey. Frequent periods of fog and 
haze reduce visibility for three-point 
fixing of position with the sextant. 
Shoran equipment was sent to Tigvar- 
iak for use in the 1949 season but did 
not function properly. However, 
this equipment was used again in 
1950 with excellent results. Hydrog- 
raphy is done on a scale of 1:20,000 
in bays, harbors, and lagoons; and on 
a scale of 1:40,000 in offshore areas. 
An effort is made to develop the 10- 
fathom curve along the coast as it 
serves as a guide to shipping and 
marks the inshore limits of steamer 
tracks. 

The continental shelf lies 40 to 50 
miles offshore along the coast between 
Hershel Island and Point Barrow and 
continues in a northwesterly direction 
into the Arctic Ocean. North of 
Bering Strait, between Alaska and 
Siberia, lies the Chuchi Sea, which is 
very shallow throughout. 

From Bering Strait to Point Bar- 
row, the current flows northeasterly 
except after long periods of north- 
easterly wind, which reverses the flow. 
Along the north coast the current sets 
westerly to Point Barrow, where it en- 
counters the other stream and forms 
an eddy. These currents may reach 
a maximum velocity of two knots but 
are generally less than one knot. Our 
knowledge of currents in this area is 
very limited. 

The tide in Arctic Alaska is very 
small, having an average range of one 
foot or less. Tide level is largely de- 
pendent upon the wind. Southwest- 
erly winds raise the water level and 
northeasterly winds lower it, produc- 
ing a maximum range of about 5 ft. 

Daily temperature and salinity ob- 
servations are recorded at all tide sta- 













tions. Serial temperature and salin- 
ity observations are made periodi- 
cally by the hydrographic parties. 
Early in July 1950, the temperature 
curve of the sea water off Point Lay 
followed the normal pattern of warm 
water on top with gradually decreas- 
ing temperature to the bottom. On 
July 28, a warm current came in from 
the south, raising the surface tempera- 
ture about 2 deg and the bottom tem- 
perature 4 to 5 deg, the temperature 
from top to bottom being uniform in 
10 fathoms. This condition held 
through the remainder of the season, 
which ended September 15. 


Mapping of 450 Miles of Coast Completed 


At present, triangulation has been 
established and inshore hydrographic 
surveys completed along 450 miles of 
the Arctic coast of Alaska. The 
party now based near Point Lay will 
be moved east of Point Barrow in 
1951, and it is hoped that work on the 
north coast will be completed in 1952. 

Until natural resources are dis- 
covered and exploited in northern 
Alaska, it will never assume any great 
importance except as a front line of 
defense. There is little need for 
water-borne traffic in the area. In 
contrast, the Arctic regions of Soviet 
Russia are of great interest. Her 
large north-flowing rivers serve as 
freight routes for the transportation 
of lumber, coal, furs and other prod- 
ucts of Siberia, which are carried 
westward by a fleet of freighters con- 
voyed by one or more of thirty large 
ice breakers built for this route. 

Russia has taken the lead in re- 
search concerning permafrost areas 
and has made great strides in develop- 
ing her Arctic and sub-Arctic regions. 
It is not probable that the Arctic re- 
gions of North America will be de- 
veloped to this extent in the foresee- 
able future but adequate charts and 
maps will be available if needed. 
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congested Loop area of Chicago. 


with Congress Street Superhighway (West 
struction as part of current program. 


V. E. GUNLOCK, M. ASCE 


Commissioner of Subways and Superhighways, 


IN THE PAST 25 years Chicago has 
spent about 250 million dollars to 
open new streets and widen old ones. 
rhis extensive building and widening 
program has helped a great deal, but 
the point has been reached where the 
addition of another major thorough 
fare on an already overcrowded pat- 
tern of streets only serves to create 
more intersections and more inter- 
ference to traffic flow. 

After a thorough study of all street 
transportation, the City Council in 
1940 adopted a general plan for a 
comprehensive system of superhigh 
ways. This system included the 
famous Outer Drive which had been 
built along the lake front from Foster 
Avenue on the north to 47th Street 
on the south, as well as Wacker Drive 
which had been constructed as a 
double-decked street along the south 
bank of the Chicago River from Mich 
igan Avenue to Lake Street. 

Since its adoption, this system has 
been reviewed thoroughly by the sev- 
eral city departments concerned with 
highway traffic, and by other city, 
county, state and government organ- 
izations. As a result revisions have 
been made to permit proper connec- 
tions to county, state and federal 
routes. The official plan, dated June 
25, 1947, is shown in Fig. 1. 

The original system of superhigh- 
ways was estimated to cost about 
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CONSTRUCTION OF WACKER DRIVE EXTENSION proceeds through 
Eight-block double-deck extension 
occupies present Market Street (widened to 134 ft) and will connect 





Route), also under con- 


Chicago, Ill. 


$205,000,000 at 1938 cost levels. 
Since then, additions to the system 
and increases in cost have expanded 
the plan to include the 67 miles 
of superhighways shown in Table | 
and Fig. 1, estimated to cost $446,- 
000,000. Because these superhigh- 
ways are designed as part of an over- 
all system, the City of Chicago, Cook 
County, the State of Illinois and the 
federal government are sharing in the 
cost of their construction. 

Even with this sharing of costs, the 
funds in sight are insufficient to finish 
the entire system in a _ reasonable 
time. Therefore, a priority system 
costing about $230,000,000 has been 
programmed for completion by 1959. 
This system includes all of the West 
and Northwest Routes, the Wacker 





TABLE |. CHICAGO SUPERHIGHWAY 
COST ESTIMATES 
PLANNED 
COMPLETION 
Route Mies Cost Datt 
North 3.5 $ 31,000,000 1953 
Northwest 16.3 128,000,000 1957 
West 8.0 80,000,000 1954 
Southwest §.5 32,000,000 None as yet 
South 17.0 84,000,900 None as vet 
Southeast 8.2 33,000,000 None as yet 
Crosstown 7.5 40,000,000 None as yet 
Wacker Drive 
Extension 0.7 12,000,000 1957 


Additionto 


Wacker Drive 0.3 6,000,000 None as yet 


Total 67.0 $446,000,000 








ANOTHER VIEW of Wacker Drive Extension shows completed 
upper decks of first two blocks and excavation for intersection 
in foreground. Completion is planned for 1957. 





Drive Extension and sections of the 
North, Southwest and South Routes, 
slightly more than half of the total 
mileage and cost. Unless substantial 
additional funds can be found for this 
work, completion of the total plan 
will be too long delayed. 

Chicago will use motor-fuel tax 
funds in the amount of $34,000,000 
and superhighway bond funds in the 
amount of $42,000,000 to finance its 
share of the work. Cook County will 
use motor-fuel tax funds, highway 
tax funds and bond-issue funds for its 
share. The state will use motor-fuel 
tax funds and federal-aid funds for its 
share. Beyond this the financial 
picture is dim, but it could be im 
proved by a reduction in the cost of 
the work; a larger allocation of 
federal, state and county funds to 
work within the city; and more high 
way funds through an increased 
motor-fuel tax. 


Chief Features of Design 


Some of the fundamental design 
features are: 

1. All cross traffic, both pedes 
trian and vehicular, is to be elimi 
nated by depressing the roadways or, 
in special locations, by elevating 
them. 

2. Only important streets will be 
carried over the depressed section; 
all other streets will be cut off. 
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Superhighway System 


DESIGN OF CONGRESS STREET SUPERHIGHWAY, or West Route, shown by artist's 


sketch, provides four-lane roadways in each direction and subway extension in median 


strip. Completion is planned for 1954. 


will usually 
12-ft traffic 
th a capacity 


3. Main roadways 
consist of four or moi 
lanes in each direction 
of 1,500 vehicles per hour per lane. 

t. Opposing strean)s of traffic will 
be separated by a median strip, usu- 
ally 24 ft wide, but reduced to a 4-ft 
width on structures. 

5. Maximum grade will be 4 per- 
cent. 

6. Design speed is 60 mph for 
main roadways. 

7. Access will be by entrance and 
exit lanes at controlled locations only. 
Abutting property will have service 
drives at street level to connect with 
entrance and exit lanes 

S. Provisions will be made for use 
by mass transit vehicles. In _ the 
Congress Street Superhighway (West 
Route) the existing elevated struc- 
ture will be removed and tracks of the 


new subway will be laid in the median 
strip. 
9. A continuous shoulder 10 ft 


wide will be provided for disabled 
vehicles. 

10. Unpaved parts of the right- 
of-way will be suitably landscaped. 

ll. Pavements will be 10-in.- 
thick concrete on a granular base. 

At the junction of the West, 
Northwest and South Routes near 
Congress Street and Halsted Street 
a complete interchange is planned. 
Here, to avoid any crossing of traffic 
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lanes at grade it will be necessary to 
construct 39 structures in an area 
two blocks square. This interchange 
is further complicated by a subway 
portal where the subway tracks go 
into the tubes under the Chicago 
River to the east. This interchange, 
where two roads with a capacity of 
6,000 vehicles per hour in each direc- 
tion will cross, will be a busy place. 
Wacker Drive, which is a double- 
decked inner distributor for the super- 
highway system, is connected with the 
West Route at the east bank of the 
Chicago River by means of a half 
cloverleaf interchange which permits 
traffic only to and from the west. 


Special Problems on West Route : 


Each of the routes has its engineer 
ing problems, but the West Route 
along Congress Street seems to have 


more than its share. This route 
passes through the huge U. S. Post 
Office Building, which was con- 


structed with pass-through roadways 
at grade in 1933. As the superhigh- 
way is to have no crossings at grade, 
extensive revisions will be necessary 
in the Post Office roadways. 

The Congress Street Superhighway 
also passes through the La Salle 
Street Railroad Station, where it will 
go under the tracks of the New York 
Central Railroad and the Rock Island 
Railroad. Immediately to the east 
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FIG. 1. CHICAGO'S official plan for in- 
tegrated superhighway system provides 
proper connections to county, state and 


federal routes. 


of this station the highway will cut off 
the south 35 ft of the Western Union 
Building. Since most of the cables 
and instruments are in this end of the 
building, careful planning and execu- 
tion of the work will be required to 
keep this important public utility in 
operation. 


Bureau for Tenant Relocation 


One of the most disagreeable tasks 
is to evict the people who live and do 
business in the buildings on the 
acquired right-of-way. On each of 
the three major routes about three 
thousand dwelling units will have to 
be vacated. This work is well along 
on the West Route and has been ac- 
complished with a minimum of hard- 
ship and friction by a city-sponsored 
Tenant Relocation Bureau which 
established offices in the neighborhood 
to assist the people being evicted. 
Relocation of people will be handled in 
the same way on the Northwest and 
South Routes. Itis nota problem on 
the Wacker Drive and North Routes. 
Construction has been started on all 
except the South Route. 

It is believed that the construction 
of Chicago’s new superhighway will 
stimulate the redevelopment of old 
neighborhoods, ensure a sound con 
fidence in the economic future of the 
city, and promote sustained and 
healthy growth. 
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Should we reconsider 


COMPOSTING OF 
ORGANIC REFUSE? 


MAX L. PANZER, and HARVEY F. LUDWIG, Assoc. M. ASCE 


Respectively Research Biologist and Associate Professor of Sanitary Engineering, 
Sanitary Engineering Research Project, University of California, Berkeley, Calif. 


IS THE COMPOSTING of organic 
refuse, as a means of waste disposal, 
entering the realm of economic 
feasibility in America today? Many 
European cities have used this 
method of disposing of community 
garbage and organic refuse for many 
years. In contrast, not one Ameri- 
can city employs composting today 
for the disposal of organic waste, and 
very few have tried or even consid- 
ered it. American practice has pre- 
ferred the simplest and most direct 
means of disposal, generally inciner- 
ation or sanitary land fills, with little 
if any regard to the possibilities of 
reclaiming valuable agricultural ma- 
terials. Such reclamation as is prac- 
ticed consists of separating out ma- 
terials with an immediate sales 
value, such as bottles and metals 
which may be reused or garbage 
which may be fed to hogs. 


Most Economical Methods Used 


The methods of disposal used by 
American cities in general have been 
the most economical possible con- 
sidering the factors involved. In 
recent years, however, in many 
places in the United States, and es- 
pecially in California, important 
changes due to the increasing density 
of population have altered the basic 
economics of refuse disposal. Land 
areas suitable for fills are becoming 
increasingly scarce and must be lo- 
cated at greater distances from the 
community. Incineration has _ be- 
come more expensive because of the 
increased importance of protecting 
the atmosphere from pollution. At 
the same time the public has become 
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increasingly aware of reclamation 
needs. People are beginning to 
wonder whether disposal practices 
which ignore possible reclamation 
values are actually the best, even 
if they are computed to be the cheap- 
est under existing conditions. These 
changing factors have reopened the 
question as to whether composting 
should be seriously considered by 
American communities as a feasible 
method for disposing of organic ref- 
use. 

Through the process of compost- 
ing, practically all types of organic 
material can be altered to produce 
humus. The traditional composting 
process has been adapted to large- 
scale use in various ways to meet 
conditions in different parts of the 
world. The most important meth- 
ods thus far developed are batch 
processes, such as the Indore, Bec- 
cari, and Verdier, developed dur- 
ing the decade 1920-1930 and since 
employed successfully in many 
places. Continuous or mechanized 
methods have been developed only 
recently, including the Dano proc- 
ess in Denmark and the Frazer 
process in this country. Installa- 
tions are few however, and data are 
scarce concerning their feasibility. 
All processes produce a humus which 
has to be dried, from about 30 to 15 
percent moisture, before it can be 
conveniently used. 


Batch Composting Processes 
The Indore process is essentially a 
large-scale application of the tra- 
ditional barnyard process. Alter- 
nate layers of readily putrescible 
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Population Served in Thousands 


FIG. 1 ESTIMATED COSTS of composting 
refuse are shown by curves. Estimates in- 
clude costs for final drying and for grinding 
and screening out of undisintegrated rub- 
bish. Excluded are land costs, haulage 
costs for residual rubbish, and returns from 
sale of humus. Conditions are assumed 
which would permit satisfactory adaptation 
of processes for use in the United States. 


materials, such as garbage, and rela- 
tively stable organic materials, such 
as straw and leaves, are piled up, 
on the open ground or in a trench, 
to a height of 5 ft. If available, 
night soil or sewage sludge is 
distributed throughout and func 
tions as seed, serving to shorten the 
fermentation period to the mini- 
mum of about 15 days. During this 
period the materials are turned 
twice, manually. The liquors drain- 
ing from the pile may be collected 
and recirculated through the mass 

This process is widely used in India, 
South Africa, China, and similar 
places where fertilizer is scarce and 
in high demand and labor is cheap 
It could be adapted for use by Ameri- 
can communities by employing me 
chanical equipment, but would still 
have serious disadvantages, especi 
ally lack of protection from adverse 
weather and probable difficulties with 
odor and pest nuisances. 

The Beccari process, developed in 
Italy, attempts to solve these prob 
lems by enclosing the mass of mate- 
rials in a cuboidal cell, usually of 
20-cu yd capacity. Vents equipped 
with valves are incorporated in the 
cell so that air can be excluded at 
first and admitted later. The first 
stage of the process is anaerobic, 
during which the temperature rises 
to about 150 deg F, and the volume 
shrinks considerably. The vents are 
then opened, changing the nature of 
the reactions and allowing the mass 
to dry out partially. This process 
is being successfully employed by 
some 50 municipalities in Italy and 
France, but has not been successful 
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in this country. During the period 
1920-1930 there were five American 
installations, one at Scarsdale, N.Y., 
and four in Florida. All were aban- 
doned during the depression. 


The Verdier process, an improve- 
ment on the Beccari process, is em- 
ployed by several communities in 
southern France. The principal 
modification is recirculation of the 
drainage liquor, which reduces the 
retention period from 35 to 22 days. 


Mechanical Composting Processes 


The Dano process is employed by 
about 12 communities in Denmark 
and Sweden, and has been particu- 
larly adapted to refuse containing 
large amounts of paper. It is highly 
mechanized, and comprises two ro- 
tary drums operating in series. In 
the first unit, called the silo, the ro- 
tation aerates the refuse and breaks 
up the larger particles. The second 
unit, called the egsetor, is furnished 
with stationary grinding bars and 
screens, and provides further aer- 
ation and grinding down to final 
size. The total retention period is 
only a half day, so that the process 
is not complete composting but a 
conditioning which prepares the ma- 
terial so that it can be stored by the 
consumer without developing a nui- 
sance. Final composting takes place 
during storage. 


The Frazer process, developed by 
the Frazer Compost Corporation of 
Chicago, is also highly mechanized. 
Aeration is employed in that air 
is forced upwards through the waste 
materials moving down the tank. 
The retention period is from 5 to 7 
days. A single fabricated steel di- 
gester tank has 3,000-cu ft capacity 
and can receive 50 tons of refuse per 
loading. At present there is only 
one installation, a demonstration 
unit handling manure at the Chicago 
Union Stock Yards. 


The Earp-Thomas process, de- 
veloped by G. H. Earp-Thomas of 
Hampton, N.J., also employs grind- 
ing, agitation, and aeration. In 
addition the raw materials are in- 
oculated with a special culture of 
bacteria. The only plant employ- 


| ing this process known to the au- 


' Earp-Thomas’s 





thors is at Penticton, British Co- 
lumbia. This plant does not employ 
a digester of the type described in 
patent but does 
make use of his cultures. The need 
for such cultures is doubted because 
the evidence available in the litera- 
ture indicates that the most successful 
compost inoculum is an infusion of 
a previously successful compost. 
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The composting processes de- 
scribed are partially aerobic, and 
produce little if any gas usable for 
fuel. It is possible to stabilize 
organic refuse through entirely 
aerobic processes, in the same way 
that sewage sludge solids are dis- 
posed of in a treatment plant di- 
gester. This method produces gase- 
ous fuel in addition to the humus of 
aerobic digestion. The disadvan- 
tages of anaerobic digestion are a 
lower efficiency in the microbiologi- 
cal reactions, resulting in longer re- 
tention periods and the production 
of odiferous gases. Anaerobic di- 
gestion of organic refuse is practiced 
in European countries where fuel is 
scarce, as in Germany and Italy. 
It is strongly advocated by Imhoff. 


Disposal Into Sewage System 


In the United States more and more 
communities are disposing of garbage 
by grinding and discharge into sew- 
ers. At these places the ground gar- 
bage is largely recovered in the sew- 
age sludge, and undergoes digestion 
with it. As compared with separate 
composting, disposal of organic refuse 
together with the sewage sludge has 
the distinct advantage of making ef- 
ficient use of existing sewer and sew- 
age treatment facilities. Use of the 
sewers for transporting the ground 
garbage may decrease or even elimin- 
ate separate collection in some areas, 
and sewage treatment plant digestion 
facilities, when built or enlarged, can 
be given the capacity to care for the 
extra load. Increased production of 
fuel gas and of humus fertilizer will 
help offset the additional costs to the 
sewerage system. 


Economics of Composting 


Technical literature contains little 
regarding the cost of composting, and 
insufficient design and operation in- 
formation to permit the preparation 
of really reliable estimates. Ap- 
proximate cost estimates have been 
prepared, however, for the conven- 
tional Indore, Beccari, and Verdier 
processes, by assuming conditions 
that would adapt these methods for 
satisfactory use in the United States. 

These estimates, Fig. 1, represent 
total costs, and include an estimate 
for the Frazer process for the size 
of community (50,000) which could 
efficiently use this Frazer unit. They 
exclude land costs, and make no al- 
lowance for returns from the sale of 
humus. They include costs for final 
drying, grinding, and screening out 
from the humus of any undisinte- 
grated rubbish, but do not allow for 
hauling away and finally disposing 
of such residual rubbish. The type 


of refuse assumed in preparing the 
estimates is municipal garbage aver- 
aging 0.5 ton per cu yd. The 
humus product removed from the 
composting cell is assumed to have'a 
water content of 30 percent, which 
is reduced by drying to from 10 to 
15 percent. 

The history of composting prog- 
ress indicates that the most econom- 
ical process for use in the United 
States may prove to be a mecha- 
nized one in which the digesting ma- 
terial moves continuously through- 
out the period of digestion. When 
reliable design and cost data be- 
come available for continuous meth- 
ods, these methods probably will be 
found to be considerably less ex- 
pensive than the conventional non- 
continuous methods. 


Sales Value of Compost Humus 


The best criterion of the probable 
sales value of compost humus is the 
salability of dried digested sewage 
sludge, but even here the record is 
inconsistent. Some digested sewage 
sludges, such as Milwaukee’s “‘Mill- 
organite’” and Kellog’s “Nitrohu- 
mus’ in Southern California, are 
selling readily for prices exceeding 
$40 per ton. In other places, rev- 
enues from the sale of sludge have 
barely paid the cost of hauling it 
away. 

The bulkiness of humus as com- 
pared with commercially available 
competitive products makes it un- 
likely that it can feasibly be sold at 
places located far from the source. 
All factors considered, an estimated 
figure of $15 net per ton of dried 
humus (derived from approximately 
10 cu yd of organic refuse) repre- 
sents a reasonably average figure. 
This amounts to $1.50 per cu yd of 
raw organic refuse, which would be 
only a part of the total cost of dis- 
posal for any but very large munic- 
ipalities. 

For smaller cities and communities 
at least, municipal composting of 
organic refuse may become definitely 
competitive with other means of dis- 
posal at places where sanitary land 
fills cannot be used. The process 
may be advantageously employed 
by communities where the compost- 
ing plant can be located adjacent 
to the sewage treatment works, so 
that sewage sludge will be readily 
available. Composting may also 
prove advantageous for unsewered 
communities, where septic tank and 
cesspool pumpings can be disposed 
of together with garbage and other 
organic refuse. 
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DESIGNATION 


THE 
ent contractor” is a rather deceptive 
term of potentially great legal signifi 


“independ- 


cance. It is applied to the builder 
or manufacturer who contracts to 
produce a finished product, but who 
retains the freedom to choose his 
own means and methods. When an 
independent contractor undertakes a 
project, he is responsible for injuries 
resulting from the negligence of the 
workmen, and for nuisances which 
they make. 

In addition to these liabilities in 
tort, new obligations are arising in 
the form of federal and state taxes 
for social security, unemployment 
insurance, and workmen’s injury 
compensations. These liabilities 
are augmented by wage and hour 
legislation, arbitration and labor 
contracts. In some states an un- 
licensed independent contractor can- 
not collect for his work, while a fore 
man hired by the owner can collect. 
Under the many complex statutes it 
becomes paramount to determine 
whether the workmen are employees 
of the owner with the contractor a 
mere servant or agent of the owner; 
or whether the workmen are em- 
ployees of the contractor as in the in 
dependent contractor relationship. 

In this cursory perusal of the topic 
it will be noted that there are many 
factors involved, some indicative of 
an employee relationship, and others 
indicative of an independent con 
tractor relationship. Most of these 
conflicting factors may appear in a 
All may be relevant and 


All 


single case. 
yet no one of them conclusive. 
factors must be weighed together. 


Legal Factors Outlined 


Contractual Provisions. In the 
primary contract on a very large 
project, there may be a specific pro 
vision that the parties intend an in 
dependent contractor relationship, 
reciting the obligation of the builder 
as to torts, taxes and social welfare 
legislation. Even this specific pro- 
vision may be voided as being against 
public policy if the subcontracting 
organization is connivingly sub- 
divided so minutely as to keep each 
working unit under eight men, thus 
avoiding unemployment and work- 
men’s compensation taxes. 





A Recognized Business. A cook 
uses his food, cook trucks, equipment, 
material and assistants to feed a 
highway contractor's crew, charging 
each man two dollars a day. The 
cook is an independent contractor. 
Similarly, a builder who transports 
materials, supplies, and equipment 
in a common carrier, such as a truck, 
from Georgia to Ohio, or who re- 
moves rubbish from a construction 
job, is also classified as an independ 
ent contractor. 

Work requiring a high degree of 
skill indicates that the owner or 
client is only interested in the result, 
not the means or methods of accom- 
plishment. Illustrations of this are 
the professional welder, the mining 
engineer, and the professional well 
shooter. Each of these men may be 
an independent contractor, but a 
‘handy man” would be an employee, 
since he is not practicing a special- 
ized occupation or business. 

The Time Element. The casual 
testing or repairing of equipment by 
a specialist might be independent 
contracting, but the full-time oc- 
cupation of firing and repairing a 
group of apartment heating plants 
would appear to be the work of an 
employee. From these examples it 
may be concluded that the longer 
the duration of the relationship, and 
the more repetitious the occupation, 
the more probable it is that the 
worker is an employee rather than 
an independent contractor 

The Method of Payment. A wage 
of $2.60 per hour would indicate an 
employee, while a lump-sum price of 
$100,000 for a finished building 
would probably indicate an inde- 
pendent contractor. Cost plus per- 
centage, cost plus fixed fee, cost plus 
adjustable fee or unit prices are char 
acteristic of the independent con 
tractor relationship. But the unit 
price is not conclusive, since em- 
ployees may be paid on a piece-work 
basis, such as $70.00 per thousand for 
laying up brick. 

Joint Financing. A landowner 
and a small builder might jointly 
undertake the construction of one or 
more houses, the profits after all 
costs to be divided equally between 
them. In this case the builder would 
not be considered an employee of the 








Independent contractor or employee? 


WALTER C. SADLER, M. ASCE, Civil Engineer and Attorney at Law, Ann Arbor, Mich. 


landowner, and if he were injured 
the landowner would not be liable 
The relationship would be a partner 
ship. 

Ownership of Tools. An inde 
pendent contractor generally fur 
nishes all tools, materials, equipment, 
supplies, and the working organiza 
tion, whereas an employee normally 
furnishes only his own small tools. 
Confusion arises where other factors 
indicate that a workman is an inde 


pendent contractor, although he 
uses the trucks and tools of the 
employer. On the other hand a 


driver may be an employee and yet 
use his own truck, being paid by the 
load. This is particularly true where 
the worker's truck has been painted 
with the employer’s name. 

Control of method of work. A 
landowner might assemble a crew of 
carpenters, electricians and_brick- 
layers, and proceed to erect a build- 
ing. He then has control over the 
means and methods of work. He is 
the boss of his employees, and in 
general has the authority to hire, 
direct, pay and lay them off. On the 
other hand, an owner might contract 
with a builder to do the job. The 
builder then is an independent con- 
tractor. He is responsible for the 
result, and he himself has control of 
the means of operation, through the 
detailed instructions which he gives 
to the workmen. 

The status of an independent con 
tractor is not altered when the owner 
employs engineering inspectors to 
observe the quality and quantity of 
the work, in accordance with the 
specifications. 

Of course, if the engineering in- 
spectors should usurp the discre- 
tionary power of the independent 
contractor, then the owner-contrac- 
tor relationship changes to the 
master-servant relationship. The 
owner becomes responsible for dam- 
ages or injuries proximately caused 
by the engineer's usurpation of the 
discretionary power of the independ- 
ent contractor. Similarly, if the 
contract specifications are so strict 
that the contractor does not have 
freedom to select the means and 
methods of work, the owner may 
find himself liable for the resulting 
damages. 
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Inexpensive fluid polariscope built at Lehigh University 


M. B. McPHERSON and R. E. NECE, Junior Members, ASCE 


Assistant Professor of Civil Engineering and Instructor in Civil Engineering, Respectively, Lehigh University, Bethlehem, Pa. 


A FLUID POLARISCOPE, built 
early in 1950 at the Hydraulic Lab- 
oratory of Lehigh University, has 
been successfully employed as a teach- 
ing aid to demonstrate fluid flow. 

The fluid polariscope is analagous 
to a photoelastic stress analyzer. 
Polarized light, passing through a 
moving, optically active suspension, 
gives rise to bands of color resulting 
from the shear stresses within the 
fluid. The separate stationary bands 
of color describe the flow pattern, 
since each color is associated with a 
given degree of stress, and there 
fore a corresponding velocity change. 
Zones of stagnation and separation, as 
well as the flow path at a point, are 
clearly discernible. 

The use of the fluid polariscope as 
a demonstration unit in university 
laboratories is not new. But whereas 
the usual cost of materials to build a 
unit for qualitative demonstration 
runs to $200 or $300, the simple and 
versatile Lehigh unit (Fig. 1) was 
built at a cost of only $80 for mate 
rials. 

This apparatus provides an excel 
lent visualization of two-dimensional 
flow. The test sections can be ar 
ranged to illustrate flow through an 
orifice, venturi throat, sluice gate or 
nozzle, and flow around an airfoil or a 


cylinder. The hydraulic jump and 
flow over a spillway can also be 
demonstrated effectively. The flow 
panel, which contains three test sec 
tions, can be removed and replaced 
with another panel in a few minutes. 

A vivid color pattern is obtained 
only if the optical system includes two 
polarizer plates and two quarter 
wave plates. The quarter-wave 
plates alone (of 6.5-in. diameter) 
represent slightly over 40 percent of 
the total cost of materials for the ap 
paratus. A substantial saving re 
sulted from using polaroid film for 
the polarizer plates 


SLUICE GATE con- 
traction and venturi 


throat simulated in 


Lehigh University 
fluid polariscope 


show general flow 
lines and discontinu- 
ity surfaces even in 
black and 
photograph (taken at 
1/200 sec by K. Har- 
pel). Note hydraulic 
jump at upper right 
Upper and _ lower 
parts of photo were 
spliced from selected 


white 


negatives. 


The optically active suspension is 
made from a special white Hector 
bentonite mined in California. To 
obtain a satisfactory suspension, a 
carefully prepared emulsion of the 
raw bentonite should be centrifuged 
with a resultant maximum equivalent 
spherical particle size of about one 
half micron diameter. 

This article is a résumé of a paper issued 
at the Middle Atlantic Section meeting of 
the ASEE. Copies of the complete paper may 
be obtained from the authors at the Fritz Engi 
Laboratory, Department of Civil 
Mechanics, Lehigh 


neering 


Engineering and Uni 


ersity, for 25 cents each 





FIG. 1. PERSPECTIVE DRAWING (below, right) gives dimensions of polariscope built for Lehigh University's Hydraulic Laboratory at total 
Optical plates and plate holder are not shown in drawing but 


cost of $80 for materials 
appear in photograph at left below 
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Note spillway, sluice gate and venturi throat 











Simple formula solves all higher-degree equations 


D. B. STEINMAN, M. ASCE, Consulting Engineer, New York, N. Y. 


INTEREST IN short-cut methods 
for solving cubic and higher equations 
and roots is considerable, judging 
from the many letters received by the 
writer in connection with his article 
in the June 1950 issue (page 41) pre- 
senting his algorithm or shortcut for 
this purpose. The method was fur- 
ther explained in his letter to the edi- 
tor in the September issue (page 48). 
Because of this widespread interest, 
another method has been devised by 
the writer for solving the same prob 
lems and is here presented. 
Given any algebraic equation 

mx* = ax*—! + be"? + cx*—* + 

° + (1) 
Then for any approximate trial root 


xo, a close approximation to the exact 
root is given by 


26 36 4d 
at TF = + 
Xo ae) 
x = 7 (2) 
d 2 3d 
ar + = + + 
Xo" Xo Xo' 
By repeating this operation, the 


solution can be carried to any desired 








Staircase iteration 


FIG. 1(a) 
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FIG. 2(a). Tangent convergence. 
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degree of precision. For engineering 
design purposes, a single application 
of the formula will usually suffice. 
Equation 2 is a universal formula, 
with no exceptions. It will gener- 
ally yield speedier convergence than 
any other known method. It is di- 
rectly applicable to each real root of 
an equation. No transformations of 
the equations to supply missing terms 
or to reduce the roots are required. 
Its simplicity of application is illus- 
trated by the following examples. 


Example 1: x? = 3x 


Example 2: x* = 3x* + 4x — 1; 


Xx» = 4. 
4 S 3 
> 
} 16 77(4) , 
x, = ‘ 5) = 36 = 3.949 
1+ — 
16 64 








FIG. 1(d). 


Spiral iteration. 
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FIG, 2(5). 








Tangent convergence. 


Example 3: x‘ = 5x* + 2; x = 5. 


. S 
°+ 795 633(5) . 
“1 = — = ——— = §.016 
1+ 6 631 
625 
Example 4: x° = 10x‘ + x* + 
2x? + 3x + 4; x» = 10. 
x“ = 
10 + 2 4 6 12 20 
10 * 100 * 1000 * 10000 
l 4 9 16 
' + i00 + jo00 * 10000 * 100000 
10.274 
= = 10.1216 
1.01506 nG.1S 
Example 5 (cube root): x* = 67; 
Xo = 4. 
> . ‘ 
oo 0+ 201 16 - 201(4) = 4061 
1 + 134/64 198 


In each of the foregoing numerical 
examples, the first trial gives the an- 
swer correctly to the number of sig- 
nificant figures shown. The follow- 
ing example illustrates the powerful 
convergence of the method: 


Example 6: 2x* = 9x* + 10x — 
12. (One root,x = —1.5) x = 5 
20 36 
9+>-= 

5 25 936 
x, = = 9.200 
. 10 24 
-= om 
25 125 
xo = 5.236, x, = 5.2360679775 


(11 significant digits 
The next substitution would yield x 
to 28 significant figures. 


To find the other root, x» = O08 
9 4 20 _ 36 
“ " 0.8 0.64 0.71 
x, = ———— = 0). 
ee n 
~ 0.64 0.512 
xo = 0.76, x = 0.7639 
Xo = 0.7639, x; = 0.76393202 


0.76393202, 
x; = 0.7639320225002103 
(16 significant digits) 


& 
II 
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5.016 


20 
10000 
16 

100000 | 


10.1216 


= 4.061 
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The next substitution would yield x 
to 32 significant figures. The sum of 
9 


e : . 
the three roots is = and their 
m 


»’ 


9 


product is ‘ = = 
m 2 

The foregoing method is directly 
applicable to negative and fractional 
roots. In some cases of small frac- 
tional roots, it may be desirable 
(though not necessary) to reverse the 
equation and to solve for 1/x. 


Example 7: 4x* = 18x 20x + 
3. (One root, x = 1.5) 
Let z = 
x 
32* = 202° — 182 + 4 (reversed 
equation) 
2 = 6 
l 
x, = 
21 
2 18 S 
; 36 216 d48 nen 
= rs = - oe = 0.1770 
36 12 516(6) 
2 -—+— 
6 36 


In applying Eq. 2, the numerator 
and the denominator may be con- 
veniently evaluated by synthetic 
division. 


Example 8: Sx* = 20x? — 4x + 1; 
wo = 2.5. 
2.5) 20 —-—S8 3 0 
50 105 270 
20 42 108 270 
2.5) 8 Q —4 2 
20 50 115 
S 20 1446 117 
270 | oan 
xX, = - = Wh 
an 


Derivation of the Formula 


The philosophy and the derivation 
of the method represented by Eq. 2 
are illustrated in Figs. | and 2. The 
given Eq. 1 may be written: 


x =f (x) 


| b ri d 
= a- +t = t+ st... ) (3) 
x x* a 


m 


The intersection of y = f(x) and 
y = x (Figs. 1 and 2) will give the re- 
quired root. The conventional meth- 
ods of approach by successive substi- 
tution are represented by “staircase 
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iteration’ (Fig. la) or “spiral iter- 
ation” (Fig. 16); and if Pre) | > 
1, the iteration becomes a “‘divergent 
staircase” or a “divergent spiral” 
and the corresponding method fails. 
The writer’s formula (Eq. 2) corre- 
sponds identically to Figs. 2(a) and 
2(b), in which the conventional 
iteration methods are replaced by 
“tangent convergence,’ yielding a 
positive and more rapid approach to 
the exact root. 

The writer's formula (Eq. 2) also 
corresponds identically to—and may 
be derived by—the application of 
Newton's tangent method to Eq. 3, 
written in the form, 


we: l 
= x - (« += + + ..) (4) 


m x 


Eq. 4 may be described as a “‘linear- 
ized” form of the given Eq. 1. The 
advantage of using the ‘linearized 
equation”’ (Eq. 4) is that its graph is 
virtualiy a straight line in the vicinity 
of the root, so that the higher deriva- 
tives become negligible and the tan- 
gent convergence (corresponding to 
the first derivative) comes very close 
to the exact root. The application of 


Newton’s tangent method, in the 
form, 
f (xo) 
x = o SS 
I (Xo) 


to Eq. 4 vields the writer’s formula, 
Eq. 2. 


Formula for Roots of Numbers 


A further extension of the writer's 
device of using a “‘linearized equa- 
tion’”’ yields a very simple formula for 
finding any specified roots of given 
numbers. Given, 


where ” may have any value, includ- 
ing fractions. For anv specified trial 
root Xp, let 


R= WN xo"; S = N + x," 


Then a remarkably close approxi 
mation to the exact root is given by 
the formula, 


xX) nS+R (6 
= = >) 

Xx naS—R 

This simple formula gives closer con- 

vergence than any other known 

method of comparable simplicity and 


generality. It is derived by applying 
Newton's tangent method to 


f(x) =x@tD/2— Nx-@-D/2 = 0 (7) 


which is the “linearized” form of 
Eq. 5. For Eq. 7, the second deriva- 
tive f’(x) is zero at f(x) = 0, so that 
the graph is virtually a straight line 
in the proximity of the root. Con- 
sequently Eq. 6 yields very close 
convergence, equal to that attainable 
by including the second derivative in 
convergence formulas. For engineer- 
ing design purposes, a single applica- 
tion of Eq. 6 will ordinarily suffice. 


Example 9: x? = 152 
152 
144 

8, S = 296 


12) 
R= 


12 2(296) — 8 73 


x, = 12.3288 


Example 11: x’ = 2! 


%, = 3) 2523 
2187 

R = 336, S = 4710 
5 7(4710) — 336 777 


x, = 3.0618 (3.0619) 


Example 12: x** = 85 


v1 2(4) ; . 6 
= - 
27 t 163 
(166) — 4 
> 
0” 
x, = 27.994 
In submitting his formula solu- 
tions (Eqs. 2 and 6), the Writer invites 
comparison with any known methods. 
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Economy of Constant-Angle Arch Dam 
Depends on Site Conditions 


To tHe Epiror: In J. J. Polivka’s 
letter in the November 1950 issue, en 
titled ‘‘Large Savings Estimated from 
Constant-Angle Dam Design,” the impli- 
cation is that a constant-angle arch dam 
can always be substituted for a concrete 
gravity dam at a saving of one-third the 
cost of the gravity dam. This is by no 
means true. The amount of concrete 
saved will vary with the site. In fact, 
the writer has investigated sites suitable 
for a concrete gravity dam which would 
require more concrete for an arch than for 
a gravity section. In addition, the unit 
cost of concrete would be slightly greater 
because of increased form costs. 

The reason for the decrease in the use 
of the constant-angle arch dam, in the 
writer's opinion, is simply that most of 
the dam sites suitable for arch dams, at 
least in the United States, have been used 

In the past 12 years the writer has been 
involved, in various capacities, on the 
investigation and design of 23 proposed 
dams. After investigation and 
comparative cost estimates of the various 


careful 


types of dams suitable for each site, a con 
crete arch section was chosen for one site 
gravity sections for two sites 
concrete gravitv and earth 


concrete 
sections for 


two, and earth sections with relatively 
small amounts of concrete for outlet 
works and spillways for 18 sites. This 


illustrates the fact that, for present-day 


conditions, there are few sites suitable or 
economical for arch dams. 

A listing of storage capacities for the 
dams in Mr. Polivka’s Table I, on page 
45 of the November issue, would have 
been informative. The best measure of 
the reasonableness of the cost of a dam is 
the cost per acre-foot of storage, except for 
pure diversion dams. There are many 
sites where a high arch dam could be con- 
structed very cheaply; however, because 
this type of terrain usually vields small 
storage capacity, the cost per acre-foot is 
still high. For example, the Pacoima 
Dam mentioned by Mr. Polivka as being 
375 ft high has a storage capacity of only 
5,900 acre-ft and a cost of $2,524,000 as 
reported by the State of California in its 
publication, Dams Under Jurisdiction of 
the State of California (July 1, 1941), or a 
cost of $438 per acre-ft at the time of 
construction, or approximately $1,080 per 
acre-ft at present-day prices. 

In contrast, the Wolf Creek Dam on 
the Cumberland River in Kentucky, an 
earth-fill dam with concrete gravity spill 
way, is only about 215 ft high but has a 
storage capacity of 6,089,000 acre-ft, at a 
present-day cost of about $24,000,000 for 
the dam only, excluding power facilities 
and right-of-way and clearing costs, which 
is a cost of about $4 per acre-ft 

Horace A. Jonnson, M. ASCE 
Sacramento, Calif. 


Elimination of Cross Connections Requires Continuous Effort 


lo THE Epttor: Cross connections are 
a potential danger in every water system, 
but with continuous effort they can be 
almost entirely eliminated. I say “‘al 
most,’’ because we can never completely 
control plumbing repairs done by the 
ever-present handyman, who knows noth- 
ing of the principles of engineering 

In the course of the cross-connection 
elimination program in force in Seattle, 
Wash 
broken 3,438 connections capable of con 
taminating the potable water supply by 
Back siphonage can be 


for the past five years, we have 


back siphonage 
caused by negative pressure either in the 
Most 
cross connections can be eliminated sim 
ply by rearranging the piping 

We have not accepted a movable-part 
vacuum breaker on any one of these cross 
connections, but have always asked for a 
definite air gap. This air gap must be 


building or in the city water main 
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an unrestricted opening through which 
the water flows, and it must be at least 
twice the diameter of the pipe discharging 
the water. In only a very few cases has 
it been impossible to adopt this method. 
In these cases we have permitted the 
installation of an antisiphon loop, the 
top of which must be 34 ft above the 
highest point of use. This alternative 
has been permitted only after making sure 
that this loop would never be connected 
to any equipment or fixtures that might 
cause water to flow back into the potable 
supply 

The following case is cited to illustrate 
breakers with 
vacuum 


the danger of vacuum 
movable parts. A_ certain 
breaker, a complicated mechanical device, 
was installed by a customer just inside 
his property line on the service main. It 
failed to operate, and the entire potable 


water svstem of one of the largest marine 


docks in the world became so badly 
salted with bay water that it had to be 
drained and sterilized before it could be 
safely used. All this occurred after some 
one forgot to close a valve between the 
salt-water fire-protection system and the 
fresh-water line while a ship’s potable 
water tanks were being filled. We were 
not notified until it was too late to tell 
whether any of this water had been 
forced back into our distribution lines 
This vacuum breaker has been approved 
by a neighboring western state. 

Why do not manufacturers develop a 
venturi-type vacuum breaker that has 
no moving parts and will need no me 
chanical attention? A vacuum breaker 
of this type has been designed and tested 
by a large dishwasher manufacturer but 
to my knowledge has not yet been put 
on the market. 

Manufacturers can put out products 
so designed that they will meet our 
specifications without the need for at 
taching anv kind of vacuum breaker 
When the automatic washing machine 
was first introduced it had a direct con 
nection to the tub. Now all manu 
facturers have installed an air gap. The 
flushometer toilet used in almost all 
public buildings might contaminate the 
water main through back siphonage if 
it should become plugged up at the same 
time that the supply main had a negative 
pressure. One manufacturer has a prod 
uct that could, with slight changes be 
made safe, as it would have the water 
inlet at the back, above the free overflow 
line of the bowl. 

In many of the larger industries where 
changes have been required to prevent 


back siphonage, owners have reaped 
benefits which more than covered the 
cost of the required changes. One 


company had several large water-cooled 
air compressors, from which used water 
was discharged directly into the sewer 
Right next to the compressors, on the 
f a thin brick-tile wall, was 
the boiler containing two large 
high-pressure boilers. These boilers wer« 
fed from the city water supply through 
a closed make-up tank, where a boiler 
compound might be added. This arrange 
ment was potentially bad as the boiler 
working pressure was very near the pres 
sure in the city water main. 

We asked that an air gap be installed 
in the compressor discharge line and 
another in the boiler make-up line. At 
the same time we suggested that the 
compressors’ discharge line be run into 
the boiler room and into the make-up 
tank through an air gap. This was done 


other side « 
room 
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and the city water supply was then cut 
off from the make-up tank. The com- 
pany now gets its boiler feedwater from 
the compressors. This water, which 
formerly was wasted down the sewer, is 
15 to 20 deg warmer than that formerly 


injected into the boilers. The final result 
is a substantial saving in boiler feed- 
water and an even greater saving in 
fuel-oil consumption for the boilers. 
Our program for the elimination of 
cross connections has been very success- 


ful. We have had the complete coopera - 
tion of the public in our efforts to deliver 
a water of good bacteriological quality. 
R. FOWLER 
Assistant Sanitary Engr. 


Seattle, Wash. Seattle Water Dept. 


Jarvis-Myers Formula Recommended for Bridge Waterway Areas 


To THE EpitorR: My interest in bridge 
and culvert areas dates back to 1906 
when I had a part in the design of culverts 
for New York’s Catskill Aqueduct. For 
this reason, the article by Robert B. Yule 
in the October issue attracted my atten 
tion. 

Following a flash flood that caused con- 
siderable local damage at Downsville, 
N. Y., where construction of the new dam 
for New York City’s water supply is now 
in progress, a summary of those earlier 
Catskill Aqueduct studies was published 
in the July 1, 1942, issue of the Delaware 
Water Supply News. Maximum flood 
flows for drainage areas up to 350 sq miles 
in the northeastern United States were 
spotted on a diagram accompanying this 
article. This diagram clearly showed the 
inadequacy of the early formulas for 
flood flows, and demonstrated the value 
of the modified Myers formula, discussed 
helow. 

The original formula proposed by E. T 
D. Myers, M. ASCE, a Virginia railway 
engineer about 1879, was for determining 
the size of culverts. In this, the culvert 


area in square feet should equal C ¥ ‘A, in 
which C was a coefficient varying from 1 
to 4, and A was the drainage area in 
acres. 

Recognizing the simplicity of this 
formula, Clarence S. Jarvis, M. ASCE, 
in his paper, “Flood Flow Character- 
istics’’ (ASCE TRANSACTIONS, 1926, p. 
994) proposed to modify it to give the 
peak flow instead of the culvert area. In 
his modified formula, Q = 10,000 P Vv M, 
where Q is the total flow in cfs; P a co- 
efficient normally less than 1, usually ex- 
pressed in percent; and M, the drainage 
area in square miles. Mr. Jarvis, now a 
consulting engineer in Salt Lake City, 
Utah, has called this simple but useful 
formula the modified Myers formula, and 


others have designated it the Jarvis 
formula. In recognition of its dual 
source, I venture to call it the Jarvis- 
Myers formula. The history of this 


formula was first given in an article in 
Water Works Engineering for July 1948, 
page 646 

For ready comparison of different sized 
watersheds, it is best to put the Jarvis- 
Myers formula on a_ per-square-mile 
basis by dividing both sides of the equa- 
tion by /, when it becomes g = 10,000 
P V M, in which q is the discharge in cfs 
per square mile. 


47 (Vol. p. 97) 


Percentage ratings for the Jarvis- 
Myers formula, based on observed stream- 
flow records all over the country, are 
given by Mr. Jarvis in his chapter in 
Hydrology, edited by the late Oscar E. 
Meinzer and sponsored in 1942 by the 
National Research Council (reprinted in 
1949 by Dover Publications, Inc., New 
York, N.Y.). The practical utility of 
this formula is illustrated by the fact that 
the U. S. Geological Survey in recent 
vears has been placing guide lines on its 
flood-flow diagrams to show pertinent 
percentages in the formula. Such a 
diagram is given in Fig. 1. 

But what does all this have to do with 
the waterway formula presented by Mr. 
Yule in the October issue? Is there any- 
thing wrong with that formula? 

The answer is that presumably the 
Yule formula is entirely satisfactory for 
anyone who, like Mr. Yule, is familiar 
with Indiana conditions. However, it is 
just one more formula, consisting of a 
coefficient times the mth power of the 
drainage area. Similar formulas have 
been proposed by various authorities, 
including the late Allen Hazen, M. ASCE, 
assigning values to m ranging all the way 
from 0.3 to 0.8, as pointed out in Engi- 
neering for Dams, by Creager, Justin and 
Hinds (Vol. 1, Chapter 5, p. 125). 
Whether a value of 2/3 is adopted for n, 
as in Mr. Yule’s formula, or a value of 1/2, 
as used by Mr. Myers 70 years ago, seems 
to be merely a matter of individual prefer- 


ence, the coefficient being varied up or 
down to meet a given set of conditions. 

The writer's preference has been to use 
the formula that apparently has had the 
widest general acceptance, particularly 
since the square root of the drainage area 
is much easier to calculate than the two- 
thirds power. Furthermore, the writer 
much prefers to use a formula that gives 
the answer in cubic feet per square mile 
rather than as the area of a waterway. 
Incidentally, the steepness of the stream 
bed makes all the difference in the world 
in the available velocity and therefore the 
flood-carrying capacity of a waterway, 
so that a designer needs to know more 
than just the area of the watershed. 

In passing, it may be noted that Mr. 
Yule refers to the drainage area in square 
miles, although his diagram shows it in 
acres, which is presumably the correct 
designation for his chart. 

I personally have found the Jarvis- 
Myers formula by far the most readily 
usable for peak flood flows yet devised. 
Naturally, it does not apply to areas like 
Mt. Waialeale in Hawaii, where the rain- 
fall averages 440 in. a year, but for drain- 
age, areas of 25,000 sq miles or less, it is a 
useful tool. For areas larger than that, 
it probably gives results somewhat too 
high, but few of us are designing spillways 
or culverts for such large watersheds. 


F. B. Marsu, M. ASCE 
White Plains, N.Y. 
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Engineers Joint Council Acts to 


Conserve Engineering Manpower 


An aggressive three-point program for 
stimulating conservation of engineering 
manpower was outlined by the Engineer 
ing Manpower Commission of Engineers 
Joint Council at the January 19 meeting 
of EJC in New York. The program, 
which will involve an annual expenditure 
of $100,000, is designed (1) to overcome 
future shortages of engineering graduates 
by increasing the enrollment in engineer 
ing schools; (2) to assure better utiliza 

tion of present engineering manpower by 
alerting employers to the need for better 
utilization impending 
shortage; and (3) to assist governmental 
bodies in the conservation of engineering 
manpower by acting as consultant to 
them. 

Appointed in October at the request of 
the National Security Resources Board, 
the 20-man Engineering Manpower Com 
mission, under the temporary chairman- 
ship of E. G. Bailey, was charged with a 
study of the engineering manpower situa- 
tion. The aim of the study was to prevent 
a recurrence of the World War II situa 
tion, in which scientific and engineering 
skills were not used for the best interests 
of the country, and to devise a way to re 
lieve the present critical shortage of engi 
neers. As revealed at the January 19 
meeting and noted in previous issues of 
CrviL ENGINEERING, only half enough 
(30,000) freshmen entered engineering 
schools last September to produce the in- 
dicated annual need for 30,000 engineer- 
ing graduates. 

In its report to the NSRB on December 
20, the Commission recommended legisla- 
tion to provide for: (1) Selective Service 
registration of every man up to age 70, 
who is engaged in one of the critical fields 
of engineering or is in training for such a 
field, and (2) establishment of a National 
Engineering Personnel Board to classify 
registrants, and select those with the 
proper skills for military, civil defense, 
and industrial allocation 

The over-all responsibility placed on its 
Manpower Commission by EJC is to de- 
velop policies and procedures for the pur- 
pose of securing the most effective use of 
engineering skills and experience in indus 
try and government (both civilian and 
military) during the emergency, and to 


caused by the 
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take necessary steps within the scope of 
EJC to put those policies and procedures 
into practice. The three-point program, 
recommended by the group and ap- 
proved by EJC, is based on the realiza- 
tion that achievement of its objectives 
will involve improving several facets of 
public knowledge of the basic importance 
of engineering skill and experience. 

Thus the broad three-point program 
proposes a counselling service to high 
school officials, students, and their par 
ents. It calls for alerting industrial or- 
ganizations to the need for developing 
policies for themselves, under which engi- 
neers will be used only on jobs requiring 
engineering training, and to the need for 
making their manpower situation known 
to appropriate government agencies. It 
would urge government to insure the pro- 
tection of necessary engineering personnel 
in critical industrial positions, and to de- 
velop a policy within the armed services 
of assigning engineers to jobs requiring 
engineering training and experience. 


Other EJC Accomplishments in 1950 


A second major accomplishment of 
EJC during 1950 was the completion of a 
survey of 63,689 selected engineering per- 
sonnel for the national military establish- 
ment. These records were forwarded to 
the National Security Resources Board in 
Washington in the fall of 1950. 

In June 1950 the EJC Water Policy 
Panel (established in 1949) issued a com- 
prehensive report, A Statement of Desir- 
able Policy with Respect to the Conserva- 
tion, Development, and Use of the National 





1950 Index Available 


MATERIAL APPEARING IN the 
twelve issues of “Civil Engineering” 
from January through December 1950, 
is included in the index to Volume 20, 
now available without charge on re- 
west to Society Headquarters for 
those desirous of incorporating it in 
their 1950 bound volumes. 

Single copies of the index are sent 
to all subscribing libraries. Extra 
copies are available on request. 
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Water Resources. The report was made 
available to the President’s Water Re 
sources Policy Commission, which in De 
cember issued its general report, A Water 
Policy for the American People. 

“In another direction EJC has been 
watchful of the profession’s interest in 
governmental activities,” EJC President 
L. E. Young told the group. Through its 
Science Legislation Panel it has been in 
strumental in getting representation for 
engineers on the National Science Foun 
dation Board. EJC urged the appoint- 
ment of qualified engineers to the person- 
nel of the Board, which was set up by 
President Truman in May 1950. The 
personnel of the 24-member board, an 
nounced in December, includes three engi 
neers from the list recommended by EJC 
It will be recalled that the original legisla 
tion omitted provision for engineering re 
search until the Science Legislation Panel 
made presentations to Committees of 
Congress 

The next meeting of EJC is scheduled 
for March 16, 1951. 


Vannevar Bush Awarded 
1951 John Fritz Medal 
John Fritz Medal for 1951 was 


The | 
awarded to Dr. Vannevar Bush, president 
of the Carnegie Institution, Washington, 
at the winter meeting of the American 
Institute of Electrical Engineers, held in 
New York City, January 22-26. A joint 
award of the four Founder Societies, the 
medal was established in 1902 in honor of 
John Fritz, industrialist and recipient of 
the first award. Subsequent winners 
have included George Westinghouse, 
Alexander Graham Bell, Thomas A. Edi- 
son, and ASCE Honorary Members Her 
bert Hoover and Charles F. Kettering. 

Engineer and educator of note, Dr 
Bush was professor of electric power 
transmission at Massachusetts Institute 
of Technology from 1923 to 1932 and 
vice-president and dean of engincering at 
Carnegie Institution before becoming 
president in 1939. During the war he 
served as chairman of the National De- 
fense Research Committce, director of 
the Office of Scientific Research Develop 
ment, and chairman of the Joint Re- 
search and Development Board. He is 
cited for ‘‘outstanding scientific contribu 
tions to his countrv and to his fellowmen.” 
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Measures to Reduce Earthquake Damage Reported 


by Seattle Section Earthquake Committee 


Recommendations for the reduction of 
property damage and public hazards due 
to earthquakes are made in a recently 
issued report of the Earthquake Commit 
tee of the Seattle Section. Appointed in 
June 1949 to investigate damage caused 
by the Pacific Northwest earthquake of 
April 13, 1949, in particular, and earth 
quakes in general, the committee has 
carefully analyzed damage to structures 
and made corrective recommendations. 
Pointing out that the ‘‘Pacific Northwest 
is constantly subject to future devastat- 
ing earthquakes,”” the committee states 
that its report was prepared “‘with a feel 
ing of responsibility’’ and as a necessary 
public service. Had the quake lasted a 
little longer, it warns, there would prob 
ably have been 5,000 casualties and prop 
erty damage of $100 million in the 
Pacific Northwest. 

Functioning as a member committee of 
the Northwest Conference of Earthquake 
Committees of ASCE, the committee con 
sists of Harlan H. Edwards, author 
chairman, Cecil C. Arnold, vice-chairman 
S. Charles Dearstyne, Elmer E. Gun 
nette, Homer M. Hadley, William Enke 
boll, Thomas Campbell, and Holger 
Mittet. Prof. A. L. Miller, of the 
University of Washington, is chairman of 
the Northwest Conference of Earthquake 
Committees. 

Property damage of more than $15, 
000,000 occurred and seven lives were lost 
in the quake. Major damage occurred in 
the low, soft land areas extending from 
Seattle southward to Longview, including 
the cities of Puyallup, Tacoma, Olympia 
Centralia, and Chehalis. Occasional 
damage occurred to structures on hard 
ground. ‘Asin all previous earthquakes,” 
the report notes, ‘‘the predominant dam 
age occurred to masonry buildings of poor 
design, built with weak, chalky lime 
mortar, which was characteristic of the 
early 1900's, or were of inferior materials 
and poor workmanship.”’ 

In soft water-bearing localities, accord 
ing to the report, earthquake vibration 
consolidated alluvial and artificially filled 
land so that some areas settled as much 
as a foot. “In this consolidation, earth 
particles moved closer to each other, re 
leasing water that had been held within 
the pore spaces or intergranular areas in 
the soil.... This water escaped in small 
geysers, rising to heights of as much as 
3 ft, carrying with it fine sand which 
filled basements, built small surface 
craters, etc. Zones of compression or 
tension were created within the soil, fore 
ing up basement floors as much as 16 in. 
in some areas, pulling apart electric con 
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duits as much as a foot, and breaking 
water and sewer lines. 

“Especially in these alluvial areas many 
buildings were damaged in ways which 
could be classified as (1) dangerous super 
ficial damage such as fractured parapets 
and ornamentation, (2) costly superficial 
damage such as fractured partitions, 
walls, and windows, (3) dangerous struc- 
tural damage such as collapsed walls and 
roofs, fractured columns and beams, etc., 
(4) potentially dangerous structural dam- 
age, such as cracked structural members 
sometimes concealed by surface veneers, 
and (5) potentially dangerous damage to 
utilities, such as displaced sewer and 
water lines with resulting minor fractures 
that tend toward future pollution, dis 
placed electrical and communications 
lines that failed later on, etc 

“Som ' masonry structures with 

suffered quick and 


heavy damage Phe inadequacy of the 



















lime mortar of early days was again 
demonstrated, while strong mortars and 
encircling reinforced concrete bond beams 
showed their worth. Poorly designed 
simple frame structures without ties 
failed, while well designed continuous 
frame structures suffered little, if any, 
damage... . 

“Roofs and roof trusses not anchored 
to the structure slipped from their sup- 
ports and crashed to or through the floors 
below. Many failures were due to the 
total lack of anchors or ties, and showed 
gross disregard for the basic principles of 
good construction. 

“Reinforced concrete chimneys showed 
little, if any, damage. Where chimneys 
were of unreinforced brick or chimney 
block, all sizes failed in large numbers 
sometimes causing severe damage to ad- 
joining structures. 
lining seemed to make little difference in 
the character of failures noted. Some 
chimneys rotated as much as 45 deg at 
mortar joints above the roof line without 


Presence of flue 


toppling.” 

The report notes that school buildings 
suffered disproportionately greater dam- 
age than other structures and that heavy 
casualties would have occurred had they 
been occupied at the time of the quake. 
his is attributed to the fact that ‘‘orna 
mentation and monumental design seem 
to transcend structural safety as the first 
consideration in school design.’’ Deplor- 
ing the indifference on the part of many 
designers to the fact that seismic hazards 
exist, the report states that, ‘‘New schools, 
which are replacing some of those de 


AT PUYALLUP, WASH. (lower view), un- 
braced flexible wood roof construction with- 
out joist anchors or brick ties, creates havoc 
in structures adjoining old brick buildings. 
Photo at left shows unreinforced brick chim 
ney on verge of crashing through roof of 
school at Chehalis, which was in session 
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stroyed by the April 13 quake, still do not 
take into consideration the lessons taught 
by past disasters.” 

Concluding that the entire 
Northwest west of the Rocky Mountains, 
and particularly the area west of the Cas 
cade Mountains, is a seismic area subject 
to strong-motion earthquakes, the report 
makes the following recommendations 

I Phat useless, superficial and dan 
gerous ornamentation be deleted from 
plans or removed from structures 

2. That basic design be such that 
rigid resisting units are provided where 
needed, that differential movement of 
various masses can be properly provided 
for and that torsional movement can be 
resisted or eliminated 

3 rhat ultimate economy be con 
sidered in addition to safety In the 
architectural and structural design, if ad 
vantageous, conventional heavy materials 
should be discarded for modern light 
weights, particularly in the upper portions 
of the building. 

! That the seismic design sections 
of the 1949 and succeeding editions of the 
Pacific Coast Uniform Building Code be 
adopted by all governing bodies and that 
a state organization be created to secure 
compliance in all areas not under the 
jurisdiction of city or county building 
departments 

5. That the minimum seismic design 
factor in the above-mentioned code be 
determined for any area by the zone of 
earthquake probability established by the 
Coast and Geodetic Survey 

6. That, due to the public hazards 
disclosed, legislation be enacted requiring 
earthquake 
abated within a specified maximum time 


potential hazards to lb 
ri That legislation be enacted re 
quiring owners of structures used by the 
public or located along public ways to 
bear responsibility for damage to the 
property of others and for injury or loss 
of life occasioned by their structures or 
parts of them due toseismic disturbances 


President Howard Visits 
Kansas City Section 


Retiring President Ernest E. Howard 
concluded his series of Presidential visits 
with Local Section groups with a meeting 
with his home Section, Kansas City, in 
January There, as elsewhere before 
Society and Section groups during his vear 
as President, Mr. Howard reiterated his 
faith in ASCE as a 


growing force 


strong, active, and 
for the betterment of the 
profession 

““Membership in the Society is still,’’ he 
said, “and, I believe increasingly, re 
garded as evidence and recognition of 
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Mid-Continent Student Conference 


Meets at University of Arkansas 





JOB OPPORTUNITIES FOR CIVIL ENGINEERS are discussed by panel of engineers repre- 
senting various professions at Sixth Annual Conference of Student Chapters, held on Uni- 


versity of Arkansas campus. 


Shown, left to right, are Col. George Schneider, of Little 


Rock District of Corps of Engineers; H. R. Conway, sanitary engineer for Arkansas State 
Board of Health; Eugene Bespalow, vice-president of Choctaw, Inc., Memphis Tenn.; Mar- 
ion L. Crist, Little Rock consultant; and Alf Johnson, chief engineer of Arkansas State High- 


way Department. 


nathy of Missouri School of Mines and Metallurgy, president. 
are Hal Faulconer, president, and K. W. Rippy, secretary-treasurer. 


University of Oklahoma will be host to next conference and Tom Aber- 


Retiring conference officers 
Delegates were present 


from eight engineering colleges and universities in area. 


accomplishment. The Society is respected 
for its high standards, and the members 
would never willingly see those standards 
lowered. The well-known blue seal is as 
alwavs a mark of honor and distinction. 
[he character of our membership is 
high, both personally and professionally 
In every Local Section in every part of the 
country there are men of outstanding 
ability in the various professional fields, 
men who command the respect of all their 
fellow citizens, both within and without 
the profession 
Inevitably as the Society grows in 
numbers, it faces new problems and con- 
ditions and must continually widen and in 
crease its activities. These problems call 
for increase of income, not only to offset the 
shrunken purchasing power of the dollar 
but to provide for increased activities. I 
m confident that more funds will be pro 
vided and that the Society will move on 
to greater usefulness, not only to the bene 
fit of the profession but to the benefit of 
society at large. Our purposes and ideals 
are high. As we grow more and more to 
achieve these high ideals, we grow in the 
respect of our fellowmen. If there is any 
trouble with our Code of Ethics and prac 
tice, it is not in the words but in our fail 
ure to live up to the ideals aspired to 
“We can and should be proud of our 
profession. We can and should be proud 
of our Society, and we can feel with assur 
ance that both will continue to develop 
and prosper.” 


California Conference of 
Local Sections Planned 


he four California Sections of ASCE 
have scheduled their annual conference 
for May 3-5 in Yosemite National Park 
Many California engineers are planning 
to attend what promises to be an interest- 
ing session 

rhe conference will open Thursday 
evening, May 3, with a session on Yo 
semite lore led by one of the park officials 
Friday is set aside for technical and busi- 
ness sessions, with a banquet scheduled 
for the evening. A Student Chapter con 
ference will follow on Saturday, May 5. 

Included on the technical program are 
speakers of authority on West Coast en 
gineering matters. These include Neil 
Petree, chairman of the Highway Com 
mittee for the California State Chamber 
of Commerce; S. T. Harding, Director of 
the Society and Berkeley consulting engi 
neer, and N. A. Bowers, Pacific Coast 
Editor of Engineering News-Record for 36 
vears 

Convention headquarters will be the 
\hwahnee, with quarters also available at 
Yosemite Lodge and Camp Curry. Inter 
ested ASCE member from outside Cali 
fornia are cordially invited to attend 
Reservations may be made by writing the 
Yosemite Park and Curry Co., Yosemite 
National Park, Calif. 
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Building Construction Control Ordered 


Further limitation of commercial con 
struction by NPA order was the out 
standing development of the month for 
the construction industrv. Amended 
Order M-4, issued January 13, prohibits 
new starts on commercial building con 
struction until February 15. Commenc 
ing on the latter date, licenses will be 
granted for buildings that further the 
defense efforts, are essential to the pub- 
lic safety or will alleviate hardship to a 
particular community. Structures af 
fected include office and loft buildings, 
hotels and some warehouses. Applica 
tion forms to obtain the necessary licenses 
are now available through offices of the 
Department of Commerce 

Immediately prior to the promulgation 
of this order, a Construction Industry Ad 
visory Committee to the National Pro 
duction Authority was established with 
five representatives of the design profes 
sions and eight construction representa 
tives out of a total membership of twenty 
nine. J. B. Converse, M.-ASCE, of 
Mobile, Ala., represents the civil engi 
neering field. The proposed order was 
discussed with the committee which ex 
pressed approval of its immediate promul 
gation. If the order is realistically ad 
ministered, a sound 
served but if handled arbitrarily much 
confusion can result. 


purpose will be 


Steel and Copper in Short Supply 


This order was designed to save con 
struction materials, particularly steel and 
copper. It is estimated that 1'/» million 
tons of fabricated steel will be needed in 
the next two years in connection with 
the construction of new production facili 
ties. While the supply of steel is short, 
new facilities should bring an ample sup 
ply by 1952. 

Copper is in exceptionally short sup 
ply, and it seems that the available sup 
ply will soon have to be restricted to de 
The outlook for the next two 
Large amounts of copper 


fense uses. 
vears is poor. 
are needed in the construction of new 
aluminum and other plants. Even with 
the opening of marginal mines the out 
look is poor Order M-12, as amended, 
prohibits the use of copper in many items 
of builders hardware and building prod 
ucts such as roofing, drains, ornamental 
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metal work and many types of pipes, as 
well as numerous appliances and con 
sumer goods. 

The general pattern and sequence of 
controls is illustrated by the actions taken 
on several of the most critical materials 
and on construction. The first step was 
the granting of DO Orders for high prior 
ity defense uses. That necessitated the 
limiting of civilian use to a certain per 
centage of the use last year. Then it be 
comes necessary to prohibit certain un 
essential uses entirely. Conservation 
orders and specifications control are the 
next step and then licensing. The ulti 
mate step of course is a complete control 
of materials. Engineers and architects 
are urged to devise methods to conserve 
critical materials, particularly to use sub 
stitutes for steel and copper. New orders 
to conserve materials for the most urgent 
uses can be expected with increasing 
frequency. A recent NPA order estab 
lishes a new procedure for delivering over 
300,000 tons of steel products monthly 
for the production of 10,000 freight cars 
per month. 

DO ratings, top defense priority, are 
now available to procure accessories for 
equipment for companies 
DO ratings are 


production 
working on rated orders 
also permissible for construction equip- 
ment to be used on overseas projects. 
Consideration is being given to putting 
urgently needed new productive facilities 
under the DO system. 


Price Controls Announced 


C. E. Wilson, Director of Defense 
Mobilization, recently stated that the 
power of law must be invoked ‘“‘for allo- 
cation of materials, for prices, rents and 


wages—for whatever controls are neces 





ASCE MEMBERSHIP AS OF 
JANUARY 9, 1951 


Members 7,767 
Associate Members 10,015 
Junior Members 135,485 


Affiliates 6; 
Honorary Members 


Fellows l 


Total 
(January 9, 1950 














Field Representative, ASCE 


sary to prevent inflation, to promote pro 
duction for defense and provide a fair 
distribution of commodities among all 
our citizens.’’ Thus price controls were 
announced on January 27 

The President has said that we must 
have the capacity to produce 50,000 mili 
tary planes per year and 35,000 tanks 
That means a large increase in facilities, 
encouraged by such devices as govern 
ment loans, rapid amortization and gov- 
ernment contracts to take the output over 
a considerable period of time. New esti 
mated defense expenditures and contract 
authorizations up to mid-1952 amount to 
more than $80 billion, in addition to sums 
for atomic energy and new productive 
facilities. 

Defense Production Authority Set Up 


Latest developments in controls organ 
ization include the setting up of a De 
fense Production Authority and the as 
signment of NPA Administrator Harrison 
as its Administrator. He takes over some 
of the controls powers previously assigned 
to the Commerce, Interior, and Agricul 
ture Departments and the ICC. Pre 
sumably NPA will be placed directly 
under his control. The organization pat 
tern seems fairly stable at top level, with 
Harrison in charge of production and 
Eric Johnston in charge of economic stabil 
ization as the two top assistants to Mobil- 
ization Director Wilson. 


D.C. Registration Board Ready 


To obtain information and application 
forms for registration with the District 
of Columbia Engineering Registration 
law, address Leo H. Cleary, secretary 
treasurer, D. C. Board of Registration for 
Professional Engineers, 1022 20th Street, 
N.W., Washington, D.C. Daniel C. Wal 
ser, M. ASCE, is chairman of the Board 


Civilian Defense at Loca! Levels 


The Civil Defense bills were enacted 
into law on January 12 as “The Federal 
Civil Defense Act of 1950,” P.L. 920 
Slst Congress. The provisions of the law 
are as stated in this column for January. 
An appropriation is expected to be made 
soon. Operations will be primarily at 
state and local level with the Federal 
Civil Defense Administration serving to 
coordinate activities and advise on basic 
principles. This work should be of great 
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interest to Local Sections of ASCE. They 
should contact the Civil Defense Adminis 
trator of their locality and ascertain 
what engineers can do in this work 


Other Proposed Legislation Reviewed 


Prope sed legislation of interest includes 
a new housing bill involving $3 billion in 
FHA mortgage insurance. Authority is 
also for federally 
housing and the provision of community 


proposed financed 


facilities. Some question is raised as to 
whether this proposal is consistent with 
the action of the government in restricting 


building credit to prevent inflation. 
H. J. Res. 100 proposes the appoint- 
ment of a board of five eminent engineers 
outside of government to report on the 
Central Arizona Project and other mat 
ters relating to irrigation in the West. 
H.R. 1731, recently passed by the 
House, provides for the renegotiation of 
government contracts aS a means of re 
capturing excessive profits. It would ap- 
ply to those doing over $100,000 in bust- 
ness with the government in any year. 
Washington 23, D.C. 
January 27, 1951 


Metropolitan Juniors Queried on Engineering Education 


300 members of the Junior 
Branch of the Metropolitan Section de 


scribed ways in which their college educa 


Over 


tion was lacking in response to a recent 
Branch questionnaire seeking information 
on the subject. Results of the survey will 
be offered to the colleges represented and 
to engineer groups concerned with educa 
tion. 

In the returns stress is placed on prac 
with 
plant 
topping the list of courses needing greater 
Others on this list 
tracts and specifications, valuation 


tical courses, construction (esti 


mates, costs, and management 


emphasis are con 
and 
ippraisal, economics, public speaking, re 
port writing, foundations, reinforced con 
crete, business law, personnel and labor 
relations, drafting and surveving The 
group as a whole feels it could have stood 
less of advanced mathematics, 


geodetic surveys, general chemistry 


railroads, 
and 


idvanced surveving 





Over 70 percent favor extension of engi 
neering curricula beyond the customary 
four years to give a broader base for the 
humanities and more time for delving 
into engineering specialties 

On methods of presentation of material, 
it is the consensus that there should be 
more field trips and that information 
should be presented with emphasis on its 
practical application Classroom in 
struction is criticized as having degener 
ated in some cases to “heavy note-taking 
sessions’’ with little student participation. 
Visual aids were suggested as one cure for 
the problem. To 41 percent of the group 
college extra-curricular have 
helped in some way since graduation. 

Fuller information on the results of 
the questionnaire may be obtained from 
Robert K. Lockwood, secretary of the 
Junior Branch of the Metropolitan Sec 
tion, 33 West 39th Street, New York 18, 
N.Y 


activities 


GLIMPSED AT RECENT ANNUAL MEETING of St. Louis Section are, left to right, incoming 
Section President John W. Hubler, professor of civil engineering at Washington University; 
Walter A. Heimbuecher, John W. Davis, and Hurieosco Austil, who received certificates of 
life membership; and outgoing Section President Malcolm Elliott, colonel, U. S. Army, re- 
tired. Guest of honor and principal speaker was Lachlan Macleay, president of Mississippi 


Valley Association. 


New Section officers, in addition to Professor Hubler, are Brice R. 


Smith, vice-president, and Henry M. Reitz, secretary-treasurer. 
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ECPD Annual Report 
for 1950 Available 


Activities of the Engineers’ Council for 
Professional Development toward im 
proving the engineering profession and, 
through engineers, the general competence 
of the nation, are summarized in the 
Eighteenth Annual Report of the organ 
ization for 1950. Of the achievements of 
ECPD, the best known is the work of its 
Committee on Engineering Schools,which 
since 1935 has examined and accredited 
656 engineering curricula in 142 engineer 
ing schools of the country. The list is in 
cluded in the report. 

Copies of the 1950 report and other 
ECPD publications may be obtained 
from the headquarters of the Engineers 
Council for Professional Development, 29 
West 39th Street, New York 18, N.Y 
The report sells for 50 cents 


Submit Technical Papers 
Through ASCE Headquarters 


All manuscripts of papers intended 
for use directly by the Society in its 
Proceedings Separates, rather than for 
presentation at technica’ meetings, are 
henceforth to be submitted through head 
quarters and not through the Technical 
Divisions concerned. Though the Divi 
sions are offering material help in the 
processing of such papers under revised 
procedures effective a year ago, it is be- 
lieved that both Divisions and authors 
will be helped by the more uniform pro 
cedure suggested. 

Manuscripts will be recorded 
acknowledged in the main office before 
being forwarded to the Divisions. Full 
details of technical publications procedure 
obtained from ASCE Head 


and 


may be 
quarters 


Coming Local Section Events 


Central Ohio— Meeting in the Chittenden 
Hotel, Columbus, February 15, at 6:15 p.m 

Cincinnati— Meeting in Cincinnati the 
first Wednesday of each month 

Colorado— Dinner mecting at the Demo 
cratic Club, Denver, the first Monday of 
each month 

Columbia— Meeting in 
Wash., on February 8 

Florida— Meeting at the Seminole Hotel, 
Jacksonville, February 13, at 7 p.m 

Georgia—Luncheon meeting at the At 
lanta Y.M.C.A., the first Friday of each 
month, at 12:30 p.m 

Illinois—Weekly luncheons every Friday 
at the Chicago Engineers Club, at 12 noon. 


Walla Walla, 
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affect 


LAY PIPE 





\ \ i | 


Only one sewerage and drainage material is com- 
pletely safe from chemical attack—particularly in 
industrial areas, where factories discharge heavy 


\ N] 








| 





NATIONAL CLAY PIPE MANUFACTURERS, INC. 


100 N. LaSalle St., Rm. 2100, Chicago 2, Ill. 
206 Connally Bidg., Atlanta 3, Ga. 
703 Ninth & Hill Bidg., Los Angeles 15, Calif. 


concentrations of acids and alkalies. Clay Pipe won't 311 High Long Bidg., § E. Long St., Columbus 15, Ohio 


corrode, decompose, or disintegrate, because it’s all 
pure material, chemically inert, and strengthened by 
vitrification. It provides complete protection against 
chemical activity — tomorrow, or fifty years from 
now. Be sure to specify Vitrified Clay Pipe . . . the 


only pipe that never wears out. 
SPECIFY 


WRITE FOR DETAILED INFORMATION 
wen Additional information and data on 
| i <i Vitrified Clay Pipe and Clay Building 


Y Pl D 
7 sh pe ° Products will be sent on request. State 






your specific questions. Simply contact 


the regional office nearest you. 


C-151-8 
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Intermountain—Meeting in Salt Lake 
City on February 16. 

Kansas—Meeting in Topeka, February 
16, at 6:30 p.m. 

Kansas City—-Dinner meeting at the 
Wishbone, Kansas City, February 20, at 
6:30 p.m, 

Los Angeles—Dinner meeting at the 
Alexandria Hotel, Los Angeles, February 14, 
at 6:30 p.m., preceded by Junior Forum 
meeting at 6 p.m. 

Maryland—Meeting at the Engineers 
Club of Balitmore, Baltimore, February 14, 
at 8 p.m., preceded by cocktails at 6:15 p.m 
and dinner at 7 p.m 

Metropolitan 
ing Societies 
February 21 

Miami—Meeting in 
Thrusday of each month 

Northwestern—Meeting in 
the first Monday of each month 

Oklahoma—Dinner meeting of the Okla 
homa City Branch in the Y.W.C.A. Build 
ing, Oklahoma City, February 16, at 6:30 
p.m. Meeting of the Tulsa Branch in the 
Chamber of Commerce Building, Tulsa, the 
first Monday of each month. 

Philadelphia—Meeting at the Engineers 
Club, Philadelphia, on February 13. Meet 
ing of the Delaware Sub-Sectior on Febru 
ary 20 

Sacramento—Regular luncheon meetings 
every Tuesday at the Elks Club, Sacra 
mento, at 12:30 p.m 


Meeting in the Engineer 
Building, New York City, 


Miami the first 


Minneapolis 


Syracuse— Meeting in Syracuse on Febru 
ary 22 

Tacoma—Meeting in Tacoma on Febru 
iry 13 

Tennessee Valley—Dinner meeting of 


Knoxville Sub-Section at the S & W Cafe 
teria, Knoxville, February 14, at 6:15 p.m 

Texas—Luncheon meetings of Dallas 
Branch the first Monday of each month, at 
the Hotel Adolphus, at 12:15 p.m. Lunch 
eon meetings of Fort Worth Branch at the 


Blackstone Hotel, February 12, at 12:15 
p.m 
Toledo—Meeting at the Elks Club, 


Toledo, February 7, at 8 p.m., preceded by 
dinner at 6:30 p.m. 

Virginia—Annual meeting at the Hotel 
Jefferson, Richmond, February 9; business 
session at 3:30 p.m. and dinner at 6:30 


p.m 


Scheduled ASCE Conventions 


WINTER CONVENTION 
Houston, Tex., February 21-23 
(Board of Direction meets 
February 19-20) 
SUMMER CONVENTION 
Louisville, Ky., June 13-15 
(Board of Direction meets 
June 11-12) 
ANNUAL CONVENTION 
New York, N. Y., October 22-25 
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SECTION 
Akron 


Buffalo 


Central 
Illinois 


Cincinnati 


Cleveland 


Colorado 


Connecticut 


Duluth 


Florida 


Georgia 
Illinois 


Indiana 


Intermountain 


Kansas 


Kansas City 


Los Angeles 





News of Local Sections Briefed 


DATE ATTENDANCE 


Jan. 


Dec 


Dec 


Dec 


Jan 


Dec 


Jan 


I dec 


Dec 


Nov. : 


Nov 


Dec 


Nov. 


Dec 


Nov 


Dec 


Jan 


Dec. 


19 


14 


15 


16 


13 


36 


58 


26 


103 


PROGRAM 


Business meeting with installation of S. Y. Symns, as 
president, and Howard Miller, as secretary-treasurer 

Luncheon meeting with James N. DeSeria, Buffalo 
consultant, speaking on structural design of Dante 
Housing Project. Herbert F. Darling and John R. 
Campbell were elected president and secretary, 
respectively. 


Joint meeting with University of Illinois Student 
Chapter. A. L. R. Sanders, chief engineer, Hazelet 
& Erdal, consulting engineers of Chicago, talked on 
Mississippi River Bridge at East St. Louis. Law- 
rence P. Murphy was elected president and Clyde 
E. Kesler, secretary. 

J. M. Robertson, drainage engineer for the American 
Rolling Mill Co., Middletown, Ohio, discussed sub- 
surface drainage. 

E. J. Ruble, structural engineer, Association of Ameri- 
can Railroads, Chicago, discussed the association’s 
research program. 

Allen McKlimon, manager of sales development, Eu 
clid Road Machinery Co., gave an illustrated talk 
on Garrison Dam. 

Annual meeting with installation of Alfred D. Yanda, 
as president, and H. Bruce Baty, as secretary- 
treasurer. William G. Rose presented an illustrated 
speech entitled, ‘‘Cleveland Looks Forward.” 

Dinner meeting with Sam Hawkins, supervising eng1- 
neer, Denver School District No. 1, outlining the 
city’s school building program. Election of officers: 
W. H. Thoman, president, and Terry J. Owens, 
secretary-treasurer. “ 

Joint dinner meeting with Yale University Student 
Chapter. ASCE Director H. L. Blakeslee spoke on 
recent Society affairs. Arthur Beaulieu, director, 
Real Assets Division, State of Connecticut, discussed 
division activities. 

Joint annual convention with the Northwest Federa 
tion of Student Engineers. ASCE Director Gordon 
H. Butler presented Certificate of Merit to Dick 
Booth, president of UMD Student Engineers’ Club 
The National Water Policy was discussed by Mr 
Booth and Hibbert Hill, hydraulic engineer, North 
ern States Power Co., Minneapolis, Minn 

John Miller, a member of the Florida State Board of 
Health, discussed the EJC report on the National 
Water Policy 

Annual meeting with election of Moses E. Cox as 
president. Afternoon technical session. William N. 
Carey, ASCE Executive Secretary, and Director 
Edmund Friedman, were guests at dinner meeting 

Joint meeting with Illinois Society of Professional 
Engineers. Past-President R. E. Dougherty spoke 
on “Unification, the EJC Plan.” 

Annual business meeting with installation of President 
Don M. Corbett and Secretary-Treasurer Edward 
C. Thoma. Henry B. Steeg, consulting engineer, 
Indianapolis, Ind., presented an illustrated lecture 
on prestressed concrete. 

Lt. Col. L. M. Rehrbough, who is stationed at Hill 
Field Air Base, described the role of the base in 
national defense 

Dinner meeting. J. W 
was principal speaker. 

Malcolm S. Mcllroy, professor of electrical engineer- 
ing at Cornell University, talked on an electric 
analyzer for pipeline networks. New officers in- 
clude John Q. A. Greene, president, and Richard L 
Tipton, secretary-treasurer. 

Finley B. Laverty was installed as president and L 
LeRoy Crandall, secretary. Thomas E. Stanton, 


Norfolk, of Topeka, Kans., 


February 1951 * CIVIL ENGINEERING 








—- 





ns, as 
surer 
uffalo 
Dante 
hn R 
etary, 


udent 
azelet 
ed on 
Law 


Clyde 


‘rican 
| sub 


meri 


tion’s 


, Eu 
| talk 


inda, 
‘tary 
rated 


engi 
xy the 
cers 
wens, 


ident 
ce on 
ctor, 


ussed 


dera 
rdon 
Dick 
Slub 
Mr 
orth 


rd of 


ional 


XxX as 
n N. 
ector 
ng 

ional 
poke 


dent 
ward 
neer, 
‘ture 


Hill 
e in 











tr 2 RT oe - a 








is the simple an 


yu with a 4 ‘ 
Tyser dtoa Hairpin oF 


ing. Richmon 
Departme 
onstrate t 


working drawing 


mates on your next job. 





(WOW COME ALL OF A SUDDEN 
THE OLD MAN TALKS 
LIKE AN ENGINEER ABOUT 


BUILDING FORMS ? ‘_. 






















we 






f 
j  'NSIST ON RICHMOND 


' ENGINEERED TYING DEVICES, ANCHORAGES and ACCESSORIES for CONCRETE CONSTRUCTION 





5° Tie Down Loo 
Ty- 
«bedded in the foot- 
d‘s Technical 
at will gladly dem- 
he advantages © 


‘6 by preparing 
this device OY ne esti- 








nN TYSCRU 






dencies toward uplift 


hi Richmond Tyscru 
“ andard 2-strut 





















tis a st 
p atone or 


both ends. The loop 

















WELL- HE'S USED 
RICH MOND KNOW-HOW 
SUCCESSFULLY SO LONG 
THAT IT'S PART OF HIM. 
NOW, WE CAN DO THIS 
JOB WHILE HE PLANS 









| THE NEXT OPERATION. 













oY, 


b 


+A 
ND BE SuRE IT’S RICHMOND: 


ich mond 


RICHMOND KNOW-HOW—DEPENDABILITY—SERVICE—ESTIMATES a eee 





CIVIL ENGINEERING °¢ February 1951 


(Vol. p. 105) 55 





materials and research engineer, California Division 
of Highways, spoke on “‘The Alkali-Aggregate Re- 
action in Concrete.” 

Dec. 13 15 Junior Forum meeting with installation of President 
Burton B. Most and Secretary-Treasurer William 
J. Carroll. Zenon Chen was guest speaker. 

Jan. 10 117 Joint meeting with University of Southern California 
“The Role of the Civil Engineer in Civil Defense” 
was outlined by Commander James V. Ryan, of the 
U.S. Naval Reserve. 

Maryland Dec. 13 115 Dinner meeting with Rear Admiral J. S. Jelley, CEC DREXEL INSTITUTE OF TECHNOLOGY 
USN, head of the Bureau of Yards and Docks, 
speaking on ‘““You Can’t Buy National Defense.’ ASCE Director Francis S. Friel de- 

Miami Dec. 7 23 +~+*F. D. R. Park, Section vice-president, reported on livered an address on “The Schuylkill 
recent Third Annual Mapping Conference at Uni River Clean-up” at a recent meeting of 
versity of Florida. Harry E. Neal, chief engineer the Drexel Institute of Technology Stu- 
of traffic and safety, Ohio State Highway Depart- dent Chapter. Mr. Friel is an alumnus 
ment, discussed traffic engineering Earl J. Reeder and trustee of the Institute. 
was elected president and Warren D. Brockway, 





STUDENT CHAPTER 








secretary. 
Mid- Missouri Dec. 15 26 Election of officers with Robert B. B. Moorman, as LOUISVILLE AND KENTUCKY 
president, and Abner Gwinn, secretary-treasurer 
Round-table discussion on EJC UNIVERSITIES 
Mid-South Wolf Creek Dam project, a part of the 
Jackson : ' a " ; Cumberland River Development pro- 
Branch Dec. 20 16 China and the World Situation Today” was discussed gram, was recently visited by members of Ro 
tent, by Dr. Glenn Morris the Student Chapters at Louisville and str 
Hudson Dec Newly elected officers include Allan K. Booth, presi- Kentucky universities. The tour was 
dent, and Henry G. Harlow, secretary conducted by the Corps of Engineers, | 
Northwestern Dec. 4 79 Annual meeting with election of C. W. Britzius, as with J. I. Bowman, resident engineer, ‘ 
president, and Thomas R. Klingel, secretary- giving a talk on the over-all structure hig 
treasurer. ASCE Director Gordon Butler stressed At a dinner meeting following the trip ist: 
advantages of serving on technical committees. Lewis Campbell, materials engineer, dis- i 
an. 8 46 E Ruble, structural engineer, Association of Ameri . . ' ‘ 3 sniirements of 
J Is Railroads Sheen. aes & tk ou; teal cussed the material requirements of the ol 
poner , , project, and a film on the progress of of 
Oklahoma Dec. 1-2 42 Annual meeting. David Benham, incoming president, construction was shown by N. C. Man- P 
spoke on Section activities. J. E. Lothers, who itsas , 
resigned as secretary-treasurer, will be succeeded by bu: 
Robert P. Witt 
Rochester Jan. 11 Joint meeting with Rochester Engineering Society, TEXAS A. & M. COLLEGE to 
Blair Birdsall, assistant chief engineer of the Bridge _— he he , s& , , es 
Division John A. Roebling’s oes Co., Trenton ae —— & om ant send a 
. » ° * work in Texas were discussed by William 
. bins N J+, gave an address on prestressed concrete P. Jones, Ir., executive officer of the Fort Te 
acramento Dec. 19 307 Juniors presented annual show of ne pe s . 
San Diego Dec. 19 23 Dinner meeting A film, “American Industry at Worth, Tex., District of the Corps of En- dut 
Work,” was shown by J. M. Thompson, who is with §'eeTs, during a recent meeting of the in | 
San Diego Gas & Electric Co. During business J. T. L. McNew Student Chapter at A 
session G. E. Arnold was elected president and R.K. Texas A. & M. College. Colonel Jones 85- 
Fogg, secretary. supplemented his speech with colored mip 
San Francisco Dec. 19 Dinner meeting with discussion on Local Section slides. At another meeting John Merry- 
_ activities. — did sn fie weather, estimator for the Farnsworth I 
Seattle Dec. 20 50 Fred F. Aldridge, director, Division of Sanitation, Chambers Construction Co., talked on 
Seattle and King County (Washington) Health . . . ; eas! 
Department, gave a talk on life in Iran. Newly estimating. ' 
elected officers include President Samuel DeMoss mal 
and Secretary Wilson F. Bow. c ro 
Tacoma Dec. 12 34 Business meeting with election of N. E. Olson, presi- WORCESTER POLYTECHNIC INSTITUTE P 7 
dent, and C. C. McDonald, secretary-treasurer. A street inspection survey for the City this 
Toledo Nov Col. Jack Singleton, chief engineer, AISC, described of Worcester, Mass., was recently made and 
nenvy steel as work - ‘ 8 by civil engineering students at Worcester . 
Dec ' “The Express Highway System” and ‘“‘The North End . : : ; : suit 
« to?? Siete , ; Polytechnic Institute, under the direction 
Bridge’ were discussed by Arnold V. Finch, city t- 2 . . 
manager of Toledo. of Prof. Frederick J. Sanger. At a meet- 7 
Texas ing of the WPI Student Chapter, Donald bs 
Dallas Branch ‘i Frank A. McCaughan was elected president and Kolodne, Chapter president, discussed the . 
Frank C. Schroeder, secretary-treasurer. history and purpose of the survey, which 
San Antonio required eight weeks to complete and in- 
Branch oe , Recently installed to office were President Homer M. yolved inspection of 59 streets and ten 
he naenr and Secretary-Treasurer Raymond C. miles of road. The methods employed in 
ippstein. aetactitanm as - . . . s 
West Virginia Dec. 1 34 Afternoon inspection trips to Huntington Airport, selecting samples, extracting base mate 
rial, and preparing samples for the labora- 


Marshall College Science Hall, and Memorial Field Mine Snead ter toe i Toh 
House. Business session. At evening banquet Dave tory were discussed by Edmund Johnson. 


, . . ° > = abarc ’, > e 
Warner, consulting engineer to director of water Other speakers were Paul Radasch and 
conservation of State of Ohio, delivered an address Walter Kolodne. The Chapter now 
on the history of water conservation. boasts 100 percent membership. } 
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North Carolina tops worn highway 


with 25 miles of Texaco 
















Laying the first of two courses of plant- 
mixed Texaco Asphaltic Concrete. : = 
Contractor: Adams and Tate 
Construction Company of 
Roanoke, Va. 


Old pavement with tack coat of 
Cutback Asphalt (right); first 
course of Asphaltic Concrete (left). 







Route 301, North Carolina, before con- : 
struction of new Texaco Asphalt surface. — 


Route 301 is one of North Carolina’s principal north-south 
highways, a popular route with many Florida-bound motor- 
ists. Last summer, a 25-mile section of this highway north 
of Fayetteville had deteriorated to the point that some type 


of improvement became imperative. 


The method used by North Carolina to modernize this 
busy highway is economical, causes minimum inconvenience 
to traffic and gives the old, worn pavement a new, durable, 
joint-free wearing surface. Following a light tack coat of 
Texaco Rapid-Curing Cutback Asphalt, a resilient, heavy- 
duty Texaco Asphaltic Concrete pavement was constructed 


in two courses with a combined thickness of 3 inches. The 





85-100 penetration asphalt used in the asphaltic concrete Note the volume and type of traflic which is 


. served by this State highway 
mix, also was used as a tack coat between the two courses. 


In North Carolina and throughout the rest of the country 
east of the Rockies, road builders have been constructing and 
maintaining streets and highways with Texaco Asphaltic 
products for over 45 years. Refined from selected crudes, 
this complete family of Asphalt Cements, Cutback Asphalts 
and Slow-Curing Asphaltic Oils includes a product exactly 


suited to each road and street need. 





Two helpful booklets which describe all types of Asphalt 
construction can be secured without charge by writing our 
nearest office. 


Completed Texaco Asphaltic Concrete pavement 
provides smooth, durable, skid-resistant riding 





surface 
THE TEXAS COMPANY, Asphalt Sales Dept., 135 E. 42nd Street, New York City 17 
Boston 16 Chicago 4 Denver 1 Houston 1 Jacksonville 2 Philadelphia 2 Richmond 19 
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NEWS BRIEFS... 








Construction Activity in 1950 Reaches All-Time Peak 


With outlays for new construction put in 
place in 1950 totaling almost $27 */, billion, 
1 record for the year was established both in 
terms of the physical volume of work put in 
pl ice as well as in dollars spent, according to 
report of the U.S. Labor Depart- 
ment’s Bureau of Labor Statistics and the 
Building Materials Division of the Depart 
In addition, the joint 
number of new 


i joint 


ment of Commerce 
igencies report that the 
housing units started far surpassed any pre- 
vious year’s total, employment in contract 
construction reached an all-time peak, and 
output of many building materials broke all 
previous records 

Homebuilding, which totaled nearly $11! 
billion, held the spotlight during the year 
ind accounted for most of the new records in 
the construction field. The housing boom, 
which had begun in the last half of 1949, 
reached unprecedented proportions in the 
spring of 1950 and continued to exceed all 
previous levels until near the end of the 
year Attributing the boom to liberal fi- 
nancing, coupled with an accumulated back- 
log of housing needs, the joint agencies state 
that a tightening of housing credit brought 
the boom to an end in the fourth quarter of 
the year. Construction of schools, churches, 
hospitals, and other institutional buildings, 
both private and public, also achieved peak 
levels in 1950, and expenditures for highway 
construction, reclamation, and flood control 
rose moderately over 1949 to a new high 

Development of a different pattern of 
construction activity at the end of the year 
is noted——‘‘partly as a result of actions taken 
to prevent inflation and to conserve mate 
rials that will be needed for defense purposes 
ind partly in anticipation of further similar 
While 


record 


ictions that may become necessary 
homebuilding was declining from 
levels, factory, warehouse, and store build 
ing increased markedly after the outbreak of 
war in Korea. The immediate postwar ex 
pansion of industrial plants had been largely 
completed by 1949, and construction of new 


factories was proceeding at a relatively 


moderate pace until mid-1950 when many 












































industrial establishments decided upon 
further expansion.” 
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DEPARTMENT OF COMMERCE CURVES 
show value of new construction put in place 
each year since 1915 


Total private outlays for new construction 
in 1950, up 27 percent from 1949, amounted 
to more than $20 '/, billion. Expenditures 
by public agencies of just over $7 billion 
represented an increase of 11 percent over 
the amount spent in 1949 

Indications are, according to the joint re- 
port, that the physical volume of construc- 
tion work done in the year just ended was 
about 10 percent above the previous record 
set in 1927 and, at least, 15 percent above 
the wartime peak established in 1942. While 
shortages of a number of building materials 
delayed construction during the year, out 
put was stepped up in response to the un- 
precedented demand and by the end of the 
year practically all non-metallic materials 
were in adequate supply. Shortages of steel, 
copper, and aluminum may be expected to 
continue, as the defense program takes in 
creasing amounts 


Appointments Made to NSRB Manpower Advisory Committee 


Eleven men prominent in the fields of 
education, engineering, industry, and science 
have accepted appointment to the newly 
formed Scientific Manpower Advisory Com 
mittee of the National Security Resources 
Board, according to an announcement from 
Stuart Symington, chairman of the Board 

Charles A. Thomas, executive vice-presi 
dent of the Monsanto Chemical Co., is 
chairman of the committee. The appoint- 
ees are: Chester I. Barnard, president of 
the Rockefeller Foundation and General 
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Education Board, New York City; J. Doug- 
las Brown, dean of the faculty, Princeton 
Vannevar Bush, president of 
Carnegie Institution, Washington; Ralph 
Connor, vice-president of Rohm & Haas 
Co., Philadelphia; Lee DuBridge, president 
of California Institute of Technology, Pa 

Everette Lee De Golyer, oil geolo 
gist, engineer and consultant, Dallas; Maj 
Gen Devers, U. S. Army (ret 

Washington; Gordon Gray, president of 
the University of North Carolina, Chapel 


University; 


adena; 


Jacob 


Hill; Ben Moreell, Hon.M. ASCE, board 
chairman and president of the Jones & 
Laughlin Steel Corp., Pittsburgh; J. C 
Warner, president of the Carnegie Insti 
tute of Technology, Pittsburgh; and Harry 
A. Winne, vice-president of the General 
Electric Co., Schenectady, N.Y. 

The committee will advise the National 
Security Resources Board on matters related 
to the efficient utilization of scientific and 
technological personnel. It will examine the 
many proposals dealing with the use of 
such manpower that have been transmitted 
to the Board by federal agencies, industry, 
and scientific and educational organizations 


Army Completes Large 
Tennessee Power Plant 


The Center Hill Power Plant on the Caney 
Fork River near Cookeville, Tenn., was 
dedicated on December 16 and is now in 
operation as part of the TVA power dis- 
tribution system. A major Corps of Engi- 
neers construction project in the Cumber 
land River Valley, the Center Hill Plant will 
have a total installed capacity of 135,000 kw 
At present the first of three 45,000-kw gen 
erators is in operation 

Completed in 1948 for flood control pur 
poses, the Center Hill Dam has substantially 
reduced flood crests. It has a maximum 
height of 240 ft and impounds a reservoir of 
some 2,000,000 acre-ft 


Pipe Line Expansion to Meet 
Wartime Emergency Needs 


To meet increasing wartime emergency 
needs for natural gas in its mid-Western and 
Appalachian area, the Texas Gas 
Transmission Corp asked the Federal 
Power Commission for authority to initiate a 
$42,300,000 pipe-line construction program 


which calls for construction of 


service 
has 


rhe new line, 
580 miles of large-diameter pipe line and 
necessary compressor stations, would enable 
the company to increase its daily deliveries 
by over 200,000,000 cu ft of gas and raise the 
capacity of its Texas-to-Ohio pipe-line sys 
tem to more than 900,000,000 cu ft a day 

The project includes construction of 37 
miles of 26-in. loop line along the company’s 
present system from Bastrop, La., to Hard 
insburg, Ky., including two lines under the 
Mississippi; building a 195-mile line linking 
the Gulf Coast region of southwestern 
Louisiana with the company’s main 26-in 
line in the northeastern part of the state 
and addition of 13,740 compressor horse 
power, including a new 4,400-hp station near 
Madison, Ind 


») 
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U-S:S Steel Sheet Piling helps to speed up 


construction on Morgantown Lock and Dam 


ae 
Fant 
Saar 


This project will increase present channel depth of 7 ft. 
above Morgantown to 9 ft. The new lock and dam is de- 
signed for eventual pool depth of 12 ft. A total of 2,200 
tons of Steel Sheet Piling were used in the cofferdam 
construction on this job. 


— 


112 connected cells form the cofferdams that 





expedite $6,343,650 Monongahela River 





channel-deepening project. 





OW being pushed to completion well ahead of 
schedule, the new Morgantown lock and dam offers 
another interesting example of what you can gain by 
using a combination of sound engineering, competent 
construction methods, and the right materials for the job. 
Constructed by the Contracting Division of the Dravo 
Corporation for the Corps of Engineers to replace two 
small, outmoded locks and dams, the new 18-foot-lift 
tainter gate dam and the 600-foot lock are part of the 
improvement plan for the busy Monongahela River. 


COLUMBIA STEEL COMPANY, SAN FRANCISCO 
UNITED STATES STEEL COMPANY, PITTSBURGH 


CIVIL ENGINEERING ¢ February 1951 





Built in three major stages, the project involved the 
construction of an extensive system of steel sheet piling 
cofferdams. The first stage was the construction of a 
cofferdam of 67 connected cells for the lock and guide 
walls; the second stage included the construction of a 
cofferdam of 26 connected cells enclosing the east half 
of the dam; stage three consists of the construction of a 
cofferdam of 19 connected cells enclosing the remainder 
of the dam. Each cell is approximately 35 feet in diam- 
eter, and the steel sheet piling, approximately 35 feet 
in length. 

Some idea of the construction speed maintained on 
this vast project is indicated by the fact that the 67-cell 
cofferdam for the lock was begun in November 1948 and 
completed around the middle of the following February. 


TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


1-188 
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Production of Power Initiated at Davis Dam 








FIRST COLORADO RIVER WATER pours through lower outlet gates and over spillway at 
Davis Dam, now nearing completion on lower Colorado River between Nevada and Arizona, 
at rate of 10,128 cfs. On January 5, first of five 45,000-kw generators went on line to furnish 


additional power to Southwest. 


integrated transmission system, with generators at Hoover and Parker dams. 


All five units are scheduled to be in operation by July on 


The fourth 


largest Bureau of Reclamation power installation, the Davis Powerplant will add almost a 


billion kilowatt-hours of energy to present annual output of Colorado River dams. 


Originally 


called Bullshead Dam, project was renamed in 1941 in honor of the late Arthur Powell Davis, 


Past-President of ASCE and former director of reclamation. 


total cost of $1 14,000,000 


Consultants Appointed for 
D. C. Dispersal Planning 


Appointment of four consultants to ad 
vise the government on problems connected 
with the proposed dispersal of essential 
government functions to points outside 
Washington is announced by Jess Larson, 


Administrator of General Services. They 
are Abel Wolman, M. ASCE, professor of 
sanitary engineering at Johns Hopkins 


University; Frederick P. Clark, planning 
director for the New York Regional Plan 
Association; Louis Justement, architect of 
Washington, D.C.; and Clarence S. Stein, 
architect and city planner of New York City. 
Mr. Larson said that others may be added 
later, though the group will be kept small so 
that it can function more effectively 

rhe consultants will be called together at 
intervals to advise the staff of the GSA and 
cooperating agencies on dispersal plans, 
particularly the relationship of the proposed 
offices to the development of the surround 
ing metropolitan area. Stating that the 
proper integration of the dispersed employ 
ment centers with the sound development of 
the expanding suburban area is of primary 
concern, Mr. Larson said that the GSA will 
work closely with the National Capital 
Park and Planning Commission and with 
the planning and governmental agencies of 
affected localities and the states of Mary 
land and Virginia. 

Dispersal is not just an emergency plan,” 
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It will be completed in 1952 at 


Mr. Larson declared It is a plan for the 
permanent relocation of essential govern- 
ment facilities both in the interest of security 
ind of the long-range efficiency and econ- 
omy of government operation in the Nation's 
Capital. We want the best qualified ad- 
visers we can get.” 





High Single-Arch Dam 
Is Built in French Alps 


Construction of one of the highest 
single-arch dams in the world at Tignes in 
the French Alps by Electricite de France is 
reported in a recent issue of The Marshall 
Plan News. Built without the usual sup- 
porting buttresses, the dam will be 613 ft 
high. Studies of American construction 
equipment and of the Hungry Horse Dam 
in Montana, made by French engineers dur- 
ing a recent nine-week trip in the United 
States under a Marshall Plan technical as- 
sistance project, will speed work on the new 
dam. The Hungry Horse Dam is similar to 
the Tignes project 


Connection Between N.Y. and 
N.J. Expressways Proposed 


Early construction of a connection be 
tween the express facilities of the New York 
State Thruway Authority and the New Jer- 
sey Turnpike Authority was planned at a 
recent meeting of the two agencies. Sucha 
connection, according to Chairman Bertram 
D. Tallamy, M. ASCE, of the New York 
Thruway Authority, and Paul L. Troast, 
of the New Jersey Turnpike Authority, “‘is 
necessary not only to link the expressways, 
but to obtain maximum traffic relief to the 
highway systems of both states.” 

To speed the project, immediate joint 
studies of alignment and traffic were author- 
ized. M. J. Madigan, M. ASCE, of the 
Long Island City consulting firm of Madi 
gan & Hyland, was appointed to direct the 
studies for the New York State Thruway 
Authority, and W. W. Wanamaker, M 
ASCE, executive director of the New Jersey 
Turnpike Authority, was named to direct 
the studies for that agency. 


Record Steel Output for 1950 and 
Expansion Program Noted 


rhe steelmaking furnaces of the United 
States poured almost 97,000,000 tons of 
steel during 1950, or about 7,500,000 tons 
more than in any previous year, according 
to Walter S. Tower, president of the Ameri- 
can Iron and Steel Institute, in a “‘year- 
end statement.”"’ At the peak of the year’s 
ictivity, production was for several weeks 
it an annual rate in excess of 103,000,000 
“No other country,” Mr. Tower 
states, “can even approach the United 
States in steel production. In three months 
our furnaces have been making more steel 
than can be made in a year in any other 
country. In one month, these furnaces can 
exceed the annual production of every other 
nation except Russia, Great Britain, Ger- 
many, and France.”’ 

Present plans of the steel companies antici- 
an annual pro- 


tons 


pate, by the end of 1952, 


duction of 22 percent more steel than was 
made in the peak year of World War II, 
according to Mr. Tower. “So many ex- 
pansion moves are being planned in steel 
that the end of their possibilities cannot be 
foreseen,”’ he declared. 


Technological Development 


Technological developments made by 
operating subsidiaries of the United States 
Steel Corporation and announced by the 
organization in a recent release will contrib- 
ute to the vast expansion program. These 
include a fast new steelmaking process 
called the “‘turbo-hearth,”’ sponsored by the 
Carnegie-Illinois Steel Corp. This process 
is said to permit making open-hearth quality 
steel in twelve minutes without using ex- 
ternalfuel. Carnegie-Illinois engineers have 
also announced a roll conveyor, on which 
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it PENETRATES— 


uniformly and deeply — withoul 
heating — through closely inter- 
locked stone, damp or dry. In ma- 
cadam construction, this means 
STABILITY because BITUMULS 
tacky asphalt coatings leave the 
stone in frictional contact. 


Whatever your paving needs, they can be 
filled by a correct BITUMULS specification that 
has already proved effective many times else- 
where. Our service engineers, skilled in the 
needs of your area, are ready to help YOU. 


Wire, phone or write our office nearest you. 


Samal 
PeNETRATION 
Pavements 

Ask for these FREE booklets 
—dota, tables, specifications. 
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3 Basic Paving Problems 


Solved BETTER by 
Lisenby 


Only BITUMULS can perform these three 
functions so efficiently and at such low 
cost. (There are other reasons, too, but 
these three come first.) 


It COATS DAMP 
NATIVE MATERIALS — 


Only BITUMULS mixes easily and 
uniformly with damp, dense ma- 
terials. Nothing else so efficiently 
treats low-cost sands and native 
aggregates—and gives early 
pavement stability with year- 
‘round high bearing value. 








‘oe .— 


3 


% ee en ae ae 


it SEALS— 
with precision—the RIGHT amount at the RIGHT place. This 
ease of precise cold application gives unsurpassed uni- 
form, non-skid surface treatments with maximum retention 
of cover stone. 





In the East 





AMERICAN BITUMULS COMPANY 
200 BUSH STREET -. SAN FRANCISCO 4, CALIF. 
Washington 6, D. C. - Baltimore 3, Md. + Perth Amboy, N. J. 
Columbus 15, O. + St. Lowvis 17, Mo. + Baton Rouge 2, Lo. 
Mobile, Ala. « E. Providence 14, R. |. « San Juan 23, Puerto Rico 


In the West 


STANCAL ASPHALT & BITUMULS COMPANY 


200 BUSH STREET . SAN FRANCISCO 4, CALIF. 
Los Angeles, Calif. - Oakland 1, Calif. 
Portiand 4, Ore. - Seattle, Wash. « Tucson, Ariz. 


1951 





Ask for our BITUMULS BOOKLETS. They 


are factual, illustrated, and helpful—a 
valuable addition to your engineering 
library. 


Bitumuls Penetration Macadam . 
Bitumuls for Maintenance. . . . 
Bitumuls Sand-Mix » + 6 @ oh 
Bitumuls Handbook . 

Hydropel—Admix for concrete. . 
Tennis Courts—Loykold & Grasstex 
Fibrecoat—roof and metal coating {} 
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the load seeks true center with a force as 
strong as gravity. By the use of newly de- 
signed rolls, its inventor said, conveyors 
can be constructed on narrower lines and 
without sideguides, which frequently dam- 
age the materials conveyed 

An exceptionally strong alloy steel, suit 
able for both civilian and military use, is 


another Carnegie-Illinois development 


What's New 


in Bridges 


Swing Span Fabricated 
for Bridge at Yorktown 


THIS 500-FT SWING-SPAN SECTION, piv- 
oted in middle, will be part of the George 
P. Coleman Memorial Bridge under con 
struction at Yorktown, Va. In its open 
position, it will permit largest warships to 
pass up York River. Here in Roanoke 
shops of Virginia Bridge Co., workmen 
make certain all structural members fit with 
precision. Dismantled, sections will be 
shipped to bridge site. Article on founda 
tions for the bridge appears elsewhere in 
this issue. 
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With good resistance to corrosion, this steel 
is reported to remain tough even at below- 
zero temperatures. To simulate oil-well 
conditions in testing its tubing in use in oil- 
producing areas, the National Tube Co. has 
developed a special machine which floods 
drill pipe with brine while rotating it for 
weeks under bending forces up to 1,200,000 
in.-lb The machine measures the resist- 








ance of pipe to stresses that may cause 
fatigue during drilling 


Plant Expansion Planned 


Projected plant expansion includes con 
struction of a $400,000,000 U. S. Steel plant 
on the Delaware River near Morrisville 
Pa., and of a huge steel mill to be built by 


CENTER SPAN OF WARD’S ISLAND BRIDGE is shown in open position 135 ft above Har- 


Section will be lowered to connect with stationary side spans on Manhattan 
Photo 


lem River. 


and Ward's Island sides in spring when structure is opened to pedestrian traffic. 


courtesy of Triborough Bridge and Tunnel Authority. 


W orld’s Longest Girder Lift Span Goes 
Into Place in Ward's Island Bridge 


Recent installation of a 312-ft center span 
in a footbridge across the Harlem River 
channel at 103rd Street, New York City, 
completes a $2,000,000 project of the Tri 
borough Bridge and Tunnel Authority that 
will provide residents of upper Manhattan 
with easy access to a large park develop- 
ment on Ward’s Island. Consisting of two 
silicon-steel plate girders 10 ft deep, this sec 
tion sets a world record for girder lift spans 
of the type. Other spans of equal or greater 
length have been of the continuous type. 

The center section, which is part of a four 
span, 956-ft, plate-girder structure, was 
elevated into position in two operations re- 
quiring maximum precision. With the 
river closed to traffic, the span resting on a 
huge car float was released from its mooring 
on the left bank of the river and inched into 
position beneath the towers and lashed to 
them by means of hand-operated ropes and 
tackles. Cables, tied to the ends of the span 
and run to the tops of the towers, were then 


threaded into the two counterweights and 
carried down the other sides of the towers 
to two auxiliary, diesel-powered engines 
As the four engines lowered the counter 
weights, the span was slowly hoisted into 
its normal closed position 55 ft above high 
water level. The entire operation required 
about five hours. 

In a subsequent operation on the follow- 
ing day, the span was raised to open posi- 
tion 135 ft above water level, where it will 
remain until automatic raising and lowering 
machinery has been installed. In the spring 
when the bridge is opened to traffic, the span 
will be lowered to the level of the two sta 
tionary spans connecting with the east and 
west banks of the Harlem River. The 
clearances are similar to those at the Harlem 
River lift bridge on the Manhattan ap- 
proach to the Triborough Bridge. 

Designed for a capacity of 8,000 persons 
per hour, the bridge has a 12-ft walkway 
formed by a 2-in. steel grid filled with con 
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the National Steel Corporation at Pauls 
boro, N.J., on the Delaware. Located 
about 35 miles from each other, the two 
plants will increase annual steel capacity 
by about 3,000,000 tons. These and other 
facilities now being planned would bring 
the steel-producing capacity of the United 
States to 115,000,000 tons annually by the 
end of 1952 





The U.S. Steel Corporation has long been 
considering construction of an East Coast 
mill, and its Morrisville plant will probably 
be the largest single steel expansion project 
in history. Its blast furnaces will have an 
annual capacity of 1,200,000 tons of pig 
iron, and the nine open-hearth furnaces an 
annual output of 1,800,000 tons of basic 


steel. Built on a 3,900-acre site at tide 





water on the Delaware opposite Trenton, 
the plant will have direct siding connections 
to the Pennsylvania Railroad and access to 
all major transportation facilities in the 
East. In addition, the Delaware River is 
being dredged to facilitate water transpor 
tation of the steel output to markets abroad 
Construction will start early this spring and 
be completed by the end of 1952 


—— 





Renovation of St. Lawrence River Bridge to Expedite Quebec Traffic 


WORK UNDER WAY ON QUEBEC BRIDGE and its approaches will 
facilitate automobile travel to city from south bank of St. Lawrence 
River. Originally designed for railroad traffic only, the long canti- 
lever structure (left) was renovated in 1929 to provide 15-ft auto- 


Present improvement project also includes construction of new 780- 
ft arch-span bridge (right-hand photo) across the Chaudiere River. 
Providing three-lane highway equal in width to renovated Quebec 
Bridge Highway, Chaudiere Bridge constitutes part of efficient 





mobile roadway, which has been increasingly inadequate to meet 
Photo shows construction of new half 
section of roadway over disused railway track, which will double 
One railroad track will remain in use 


modern traffic demands. 


present roadway width 


crete The two towers, housing the ma 
chinery and counterweights, are of box con 
struction 330 ft on centers. They are sup- 
ported by concrete pedestals resting on 
single concrete caissons carried to rock at a 
depth of about 80 ft. Steel H-piles driven 
to bedrock support the concrete pier for the 
Manhattan side span, while the pier com 
mon to the two spans on the Ward’s Island 
side is founded on a concrete caisson. The 
approach ramp on the Manhattan side con 
nects with a pedestrian overpass crossing 
the Franklin D. Roosevelt Drive. On the 
Ward’s Island side, a 100-ft-long reinforced 
concrete ramp leads from the side-span abut 
ment to the park. Maintenance and oper 
ation of the finished structure will be under 
the New York City Department of Publi 
Works 

Plans for the bridge were prepared by O 
H. Ammann, M. ASCE, New York City 
consultant, with Ammann & Whitney of 
New York supervising 
The contract for construction of the super 
structure was held by the American Bridge 
Co., and the contract for the substructure 
by Peter F. Connelly and Senior & Palmer 
Robert Moses is chairman of the Triborough 
Bridge and Tunnel Authority, financing 
and sponsoring agency, and George E 
Spargo, M. ASCE, general manager 


its construction 
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feeder system to main crossing. 
being carried out by Quebec Government, with Dufresne Engi- 
neering Co., Ltd., in charge of work. 
erected by Dominion Bridge Co., Ltd 


Entire improvement project is 


Steel work is fabricated and 


New Mississippi River Span Is Opened to Traffic 


CEREMONIES ON BOTH SIDES OF MISSISSIPPI marked official opening, on January 12, 


of new Veterans’ Memorial Bridge, a 7,800-ft cantilever span, between cities of St. Louis, 


Mo., and East St. Louis, III. 


Financed and built by City of East St. Louis, at cost of $11,000,- 


000, new toll bridge is one of six vehicular crossings between the two cities and the first 


erected since 1916. 
1874 and is oldest Mississippi River span. 


It lies two blocks north of famous Eads Bridge, which was opened in 
Construction details were outlined in an article 


in the March 1950 “Civil Engineering” by Craig P. Hazelet, M. ASCE, of Chicago and Louis- 


ville firm of Hazelet & Erdal, consultants on project. 


Traffic studies were made by Parsons, 


Brinckerhoff, Hall & Macdonald, of New York, and general construction contract was held by 


William J. Howard, Inc., of Chicago 
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Holing Through of Garrison Dam Tunnel 


Completes Excavation Operations 


J. J. WALSH, M. ASCE, State Engineer of North Dakota, Bismarck, N. Dak. 


Final mining operations were completed 


at Garrison Dam, the second unit in the 
Pick-Sloan Plan for the control of the 
Missouri River, on January 13, when the 


last of the eight tunnels was holed through 
the world’s largest rolled-fill earth dam into 
the intake structure on Tunnel No. 3, con 
necting with the previously constructed up 


stream portal. [An article by Col. J. S 
Seybold, outlining the project, appeared in 
Crvit ENGINEERING for October 1949 


Present at the final holing through were 
Gov. Norman Brunsdale, members of the 
State Water Conservation Commission, Col 
F. M. Albrecht, district engineer, Corps of 
Army Engineers, in charge of the construc 
tion work, and S. A. Healy, representing the 
contractors 

Mining through this 1,200-ft-long tunnel 
completed excavation operations under the 
dam started in 1948 by the S. A. Healy and 
Sons Co. and the Material Service Corp., 
both of Chicago rheir included 
mining and lining of the tunnels 

Of the seven remaining 1,200-ft 
is part of the structure, 


contract 


tunnels 
being constructed 
four have been completely lined and grouted, 


one is lined and being grouted The other 
two are being lined with concret« Grout- 
ing operations consist of pumping neat 


cement mixture behind the completed con 
crete lining to secure a perfect contact with 
the surrounding formation. All will be 
lined with from 2'/, to 3 ft of reinforced con 
crete, and all are scheduled for completion 
in the spring 

The eight tunnels are practically parallel, 
being spaced on centers 62 to 70 ft at the up 
stream portal. Center lines of the tunnels 
diverge slightly, increasing the space of the 
down portals from 75 to 85 ft, in order to 
illow for economic design of the stilling 


basin. Five of the tunnels, with finished 
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inside diameter of 29 ft, are designed as 
power tunnels, and will have 24-ft steel pen- 
stocks assembled inside their bores. Each 
penstock will supply an 88,000-hp turbine 
rhe initial three turbines are now being de 
signed and built by the Baldwin Locomotive 
Works of Eddystone, Pa. The other three 
tunnels will be utilized for reservoir regula- 
tion 

Mining of the tunnels was accomplished 
by the full-faced method. The head 
drilled for an 8-ft draw with a hand-held air- 
drill driving a coal auger. The drill holes 
were loaded with dynamite of 20 percent 
strength and the head fired on nine delays 
The mining jumbo used for mucking and 
placing the circular steel ribs was carried 
upon rails mounted upon brackets attached 
to the rib steel already placed, and then 
moved forward over the muck pile. 

rhe structural steel ribs were divided into 
four segments. The jumbo carried the top 
segment, which was set to grade by means of 
hydraulic jacks, the crown being supported 
by other hydraulic jacks, while the periphery 
was drilled for rib placing. Concurrently 
mucking operations were carried on under 
the jumbo, and as the muck pile was re- 
duced, breast jacks and side jacks were set 
for the protection of miners trimming and 
setting steel on the sides and in the lower 
parts of the tunnel. Mucking work was 
done with a 100-hp Conway mucker loading 
4-cu yd narrow-gage cars pulled to the out 
side of the tunnel portal by a battery loco- 
motive. The cars were dumped by means 
of a crane, and the muck reloaded on large 
earth movers and hauled to an area a mile 
ind a half from the lower portal. 

The concrete mixing plant, located about 
200 ft downstream from the portal of Tunnel 
No. 1, consists of a Johnson batcher with 


2-cu vd Koehring tilting mixers dis- 


was 


two 
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CONSTRUCTION 
CREW (in view at far 
left) assembles steel 
rib segments, using 
mining jumbo, exca- 
vating and erecting 
machine. Photo at 
left shows Mark Foote, 
project manager of 
S. A. Healy Co. and 
Material Service 
Corp. being congrat- 
ulated by Governor 
Brunsdale. Standing 
in center is Everett 
Knudsen, resident 
engineer on tunnel 
and stilling basin. 


charging into a wet hopper. Aggregate is 
brought to the plant by conveyor belt from 
a reclaiming tunnel, and cement is conveyed 
through a Robertson air system. Refrig- 
eration is accomplished by a cold air plant 
incorporating five 50-hp Freon compressors 

Building of the intake structure and con 
trol works for regulating the flow of water 
through the tunnels is proceeding on sched- 
ule, and contracts have been awarded and 
construction work is progressing on the 
power plant below the tunnels. When com 
pleted in 1954, Garrison Dam will be over 
12,000 ft long and 210 ft hjgh and will con- 
tain 70,000,000 cu yd of rolled earth-fill 
1,500,000 cu yd of concrete, and 650,000 cu 
ydofriprap. Total excavation will amount 
to 86,000,000 cu yd. Ultimately, there will 
be five power units, with a capacity of 
400,000 kw. At maximum pool elevation 
the reservoir above the dam will contain 
23,000,000 acre-ft, and the length of the 
reservoir will be 200 miles, the second largest 
in the world. 

The project is being constructed by the 
Army Corps of Engineers, under the super 
vision of Gen. S. D. Sturgis, Jr., division 
engineer at Omaha, and Col. F. M. Albrecht, 
district engineer, Fort Lincoln, Bismarck 
N.Dak 


Turkey Plans Hydraulic 


Development Program 


An engineering survey of proposed hy- 
draulic development in Turkey will be 
made by the New York City consulting firm 
of Frederic R. Harris, Inc., under the terms 
of a contract with the Turkish Ministry of 
Public Works. Walter D. Binger, M 
ASCE, an associate of the firm, is already 
in Turkey launching the initial stages of the 
survey, which will include a practical pro- 
gram of specific hydraulic projects and 
economic and technical recommendations 
for implementing it. D. P. Roberts, Assoc 
M. ASCE, will be resident senior engineer 
in Turkey for the entire period of the survey 
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Standard Oj 
Road Oils 


@ Now, you can build longer-lasting secondary roads in less time and at lower cost! 







Roads laid with the improved Standard Road Oils will wear longer because the aggre- 









gate is bound tightly into the road surface. Faster setting will mean less traffic delay. 
You'll do the job in less time. 
Ask a Standard Oil Asphalt Representative for all the facts about these improved road 


oils. Standard Oil Company (Indiana), 910 South Michigan Avenue, Chicago 80, Illinois. 






TANDARD OIL COMPANY (INDIANA) 


SL PRE ih, 


STANDARD 





Hotel-Type Barracks 
Planned by Air Force 





HERE IN PERSPECTIVE is typical unit for 
housing four airmen in revolutionary new 
216-man hotel-type barracks, to be built at 
Offutt Air Force Base near Omaha, Nebr., 
early in 1951. Four closets are shown in 
foreground, one for each man. Each room 
will have lavatory, and each two rooms will 
have shower and toilet between them. Use 
of prefabricated sandwich-type panels of 
sheet steel packed with fiber for outside walls 
and 1*/,-in. fireproof sandwich panels for 
interior walls will make cost of quarters less 
than $1,500 per man as compared with 
$2,000 or more per man for old-type open 
bay structure. 





Contracts for AEC Plant 
at Paducah, Ky., Awarded 


Selection of four contractors for architect 
engineer and construction work on the 
Atomic Energy Commission’s new Uranium 
235 Plant, to be built on the site of the Ken- 
tucky Ordnance Plant at Paducah, Ky., is 
announced by Kenneth A. Dunbar, manager 
of the Kentucky area office of the AEC 

F. H. McGraw & Co., of Hartford, Conn., 
receives the principal construction contract 
for work estimated to cost about $350,000,- 
000. The contract, said to be one of the 
largest single contracts ever awarded, will 
include the construction of all structures at 
the site and installation of production equip- 
ment. Donald W. Neville, vice-president of 
the company, will head up the project, 
which will require nearly 10,000 men and 
take more than two years to complete 
Clifford S. Strike, M. ASCE, is president of 
the company 

The three architect-engineer firms selected 
for work at the new site are Giffels & Vallet, 
Inc., of Detroit, for preliminary engineering 
and design of the process plant and inspec 
tion of its construction; Sargent & Lundy, 
of Chicago, for power studies and design and 
inspection of construction of power facilities 
on the site including a substation and elec- 
trical distribution system; and Smith, 
Hinchman & Grylls, Inc., of Detroit, for 
specialized design and engineering for sani 
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tary and fire water systems, a sewer system 
and sewage treatment plant, steam plant, 
and administrative and auxiliary buildings. 

The Carbide & Carbon Chemicals Divi 
sion of the Union Carbide & Carbon Corp 
which operates the U-235 production plant 
for the Commission at Oak Ridge, Tenn., 
will operate the new plant 


Aluminum Programs Will 
Boost Defense Production 


Two major programs of the Aluminum 
Company of America will increase the an 
nual production of aluminum for defense by 
more than 25 percent, according to I. W 
Wilson, senior vice-president of the organi 
zation. The first, called a “‘quick action” 
plan, involves the use of stand-by facilities 
owned by the company, which require the usc 
of higher cost electric power than is econom- 
ical for peacetime smelting of aluminum, 
The second phase is a long-range expansion 
plan for enlarging the smelting facilities of 
the company’s Point Comfort, Tex., plant 
ind building a new plant that will utilize 


electric power generated from gas or coal 
fuels 
Designated an emergency measure, the 


first plan requires use of smelting equipment 
located at ALCOA plants at Massena, N. Y., 
ind Badin, N.C. Public utility companies 
in these areas will furnish high-cost power to 
permit immediate of facilities that 
ordinarily are not operated because of the 
absence of adequate supplies of low-cost 
electric power, according to Mr. Wilson. It 
is estimated that use of these facilities will 
add to the nation’s defense stockpile at the 
rate of approximately 158,000,000 Ib a year 

The construction of permanent new 
capacity at the Point Comfort reduction 
plant will increase production by about 
240,000,000 Ib a year, Mr. Wilson stated 
The present capacity of the plant, which 
was erected after the war and has been in 
operation since early in 1950, is 114,000,000 


use 


Ib annually 


European Engineers Study 
Environmental Sanitation 


Leading sanitary engineers from 16 
European countries were brought together 
for the first time at a recent Seminar on En 
vironmental Sanitation held at The Hague 
The primary objectives of the conference 
were to disseminate knowledge of the status 
and needs of sanitary engineering in the par- 
ticipating countries; to stimulate and co- 
ordinate European research in environmen- 
tal sanitation; and to bring about closer 
relationships among European sanitary en- 
gineers. Another major subject on the 
agenda was the training of sanitary engi- 
neers, with special attention to probiems 
created by the increased demand for 
trained specialists in public-works and 
disease-control programs. 





Sponsoring groups were the Netherlands 
Government, the World Health Organiza- 
tion, and the International Health Division 
of the Rockefeller Foundation. The steering 
committee that planned and conducted the 
seminar was aided by Herman G. Baity, M. 
ASCE, professor of sanitary engineering at 
the University of North Carolina, on tem- 
porary duty as a consultant with the WHO. 
Prof. W.F.J.M. Krul, director of the Govern- 
ment Institute for Water Supply, presided 
over the sessions, and F. C. van Heck, of the 
Research Committee for Sanitary Engineer. 
ing, was conference secretary 

The World Health Organization is 
planning to publish the proceedings of the 
conference, though details as to channels of 
distribution and costs are not yet arranged 
Inquiries regarding the matter should be 
addressed to Herbert Bosch, Chief Environ 
mental Section, World Health Organization 
Palais des Nations, Geneva, Switzerland. 


Drop in Production of 
Building Materials Foreseen 


Production of building materials and 
equipment, which has 
records during 1950, will fall well below the 
new peak in the coming year, according to A 
Naughton Lane, president of the Producers’ 
Council, national organization of building 
products manufacturers 

“The extent of the decline in 1951 is un 
predictable, because no one can tell at this 
time how far defense needs will curtail 
civilian construction,’’ Mr. Lane stated 
“‘However, in some lines the cutback in pro- 
duction of materials will be less than the re- 
duction in building volume, because inven- 
tories in the hands of producers and dealers 
have been relatively low in recent months 
and will be built back to normal in the first 
part of the new year 

“It now appears certain that the limited 
supply of materials containing steel, copper, 
and aluminum will be the prime factor limit 
ing construction volume in 1951, even in the 
case of housing where credit controls have 
been put into effect.” 

The record production of materials in 1950 
is attributed to ‘“‘expansion of plant capacity, 
introduction of new products, and increased 
efficiency in existing plants.” 


exceeded all past 


Instrument Manufacturer 
Celebrates Centennial 


In 1851 Otto Fennel pioneered in a busi 
ness in Kassel (now in the U.S. Zone), Ger 
many, of designing and making theodolites, 
transits and levels for civil engineers. At 92, 
his son is conducting the business under the 
name of Otto Fennel Soehne. Fennel sur 
veying and geodetic instruments are dis- 
tributed in the United States through Nor 
bert Dienstfrey, New York City 
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8 OUT OF 10 CONTRACTORS ON TAMPA’S 
$9,000,000 SEWER SYSTEM ARE USING 
MORETRENCH WELLPOINT EQUIPMENT! 


=". 


~. 





‘~~ 
ern x 


. . And every one of the eight is a repeat customer. They know that with MORE- 
TRENCH they can count on 


immediate dry resdlfs - 
ccouamtcal operation - 
steady progress from start to fintsh. 


It stands to reason: When so many contractors select Moretrench Wellpoint Equip- 


ment to predrain wet work, year in and year out, it must be a time and money saver. 


We'll be glad to estimate on pumping your next wet job. Just contact our nearest office. 


MORETRENCH CORPORATION 


90 West St 4900 S. Austin Ave 7701 Interbay Bivd 315 W. 25th St Rockaway 
New York 6 Chicago 38, Illinois Tampa 9, Florida Houston 8, Texas New Jersey 


Canadian Representative: Geo. W. CROTHERS Limited, Toronto, Ontario 
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American Construction Equipment Speeds Work on Beirut Airport 





equipment. 


steel paving forms. 


PIONEER USE IN NEAR EAST of “assembly line’ construction 
methods and high-speed precision equipment on construction of 
new airport in Beirut, Lebanon, permits early completion of proj- 
ect despite handicap of untrained native labor. 
largest and best equipped air terminal in the East, the project in. 
volved placing of 750,000 sq yd of 10- and 12-in. concrete paving. 
In trying to select relatively trouble-proof equipment and mech- 
anize operations as completely as possible, American engineers 
on project obtained Blaw-Knox packaged concrete construction 
Chief items in package were two MultiFoote DuoMix 
34 E pavers, one model SD 25-ft spreader with vibrator, one Model 
XE finjshing machine, adjustable to 25-ft width, one three-compart- 
ment aggregate bin with scales, and several thousand feet of 12-in. 


Said to be the 


Here the two pavers are shown working in 


tandem. Concrete placing began in October 1949 and was com- 
pleted in early summer of 1950. 





United States Faces Shortages in Mineral Raw Materials 


JAMES BOYD, Director, Bureau of Mines and Administrator, Defense Minerals 
Administration, Washington, D.C. 


In the face of a possible total war, in 
which our industrial potential may well be 
the deciding clement, it is timely to discuss 
materials, the substance upon which 
In discussing minerals, we 
fuels, 


materials as well 


raw 
industry feeds 
must include mineral construction 
materials, and fertilizer 
is metals, and such nonmetallics as quartz, 
sulfur. Today their production 
provides a vital 8 percent of the 
national product and is essential to industry, 
to agriculture, and to all other facets of our 
daily living. It is metals and construction 
materials that provide the means whereby 
the sun's energy, transformed into fossilized 
petroleum, or coal and shale, is 
converted into useful work. These fuels 
permit us to live more comfortably, and 
availability is essential to give us 
as provide us with the 


mica and 


gross 


coal, 


their 
mobility as well 
sinews of war 

Our ingenuity in making use of available 
mineral resources has permitted the United 
States with only 7 percent of the world’s 
population, to do 40 percent of the world’s 
work. In doing it, however, we consume 50 
percent of the world’s mineral production 
and 70 percent of her oil production 

The United States leads in per capita 
consumption of We consume 
eleven times more petroleum than all of the 


minerals 


rest of the World put together, four times 
the steel and copper, three times the lead 
ind zinc, and we require other important 


mineral products in similarly tremendous 
proportions. In a popu- 
lation is increasing rapidly and wars are 


world where the 
ind more destructive, stand 
irds of living are also advancing—particu 
larly in the United States. Consequently, 
our mineral production must expand at an 


becoming more 


ever-increasing rate What complicates 
our problem is the fact that production 
from domestic resources, despite rapid 


growth, cannot keep pace with our acceler 
ated demands for minerals. In other 
words, our self-sufficiency is declining. The 
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ippetite of the nation for manufactured 
goods exceeds the capacity of its raw mate- 
rial facilities. Take for illustration a 
dramatic example. The United States ex 
ported copper, lead, and zinc until some 
time between the two World Wars. Since 
then we have been more and more dependent 
on imports. This pattern is equally true to 
i greater or lesser degree for nearly every 
mineral raw material, with the exception of 
sand and gravel, limestone, coal, clays, pot 
ish and phosphorous 

Manganese, a material absolutely essen- 
tial to efficient steel production, was pro- 
duced from small deposits in our eastern 
states when the steel industry was in its 
infancy. As the industry grew, we became 
almost entirely dependent upon imports, toa 
considerable extent from Russia. Soon after 
World War II Russia deliberately cut off 
our manganese supply. Inasmuch as there 
were no important deposits in this country 
that could be brought to production with- 
out extensive research and heavy subsi- 
dies, imports were stimulated from India, 
South America, South Africa, the Gold 
Coast, and Brazil Now because these 
sources of supply are distant and perhaps 
uncertain, and because they do not produce 
enough to meet our industrial needs plus 
those of the stockpiling program, we are 
beginning to develop our own submarginal 
deposits 

Our situation with respect to manganese 
is not unique. As our industry has ex 
panded we have not found enough of other 


minerals at home to meet more than a 
microscopic portion of our total needs 
Our nickel comes from Canada; asbestos 
from Africa; chromite from Turkey, South 
ern Rhodesia, New Caledonia, and the 
Philippine Islands; tin from Southeast 


Asia and South America; and diamonds 
from Africa and Brazil 

The pessimist might say that we are 
rapidly becoming a “have not” nation or 
that some day our industrial economy will 


slow down through lack of sufficient raw 
materials to keep it alive. It does not 
signify a lack of faith in America 
attention to the seriousness of our resource: 
position. While we may by no means lx 
in desperate straits as yet, there are danger 
signals on the horizon. Nations, despit« 
the United Nations, are becoming mor 
nationalistic in respect to their resources 
This is due not only to nationalistic tend 
encies but also to political instability in 


to call 


many nations abroad 

Fortunately many of us have faith in th 
American democratic sysjem and the in 
herent ingenuity and resourcefulness of our 
people. As long as industry and indi 
viduals possess freedom of opportunity to 
exercise their own ingenuity, there is no 
need to fear industrial decline or for the 
status of our national security through lack 
of raw materials 


Stockpiling and Conservation 


In the case of raw materials for which 
there are no satisfactory substitutes, and 
which cannot be produced in necessary 
quantities, it is essential that we prepare 
for an emergency by making use of the 
stockpiling provisions of Public Law 520 of 
the 79th Congress. We have long been 
wasteful in our use of raw materials, for 
only under the influence of price have we 
resorted to substitutes. As a rule we have 
insisted on what we believed to be the best 
and have used it in a profligate manner 
Our engineers in every field of design and 
production have paid only secondary at 
tention to the utilization of valuable raw 
materials in ways that will yield their longest 
and maximum values. Conservation of 
metals and minerals, in the sense of opti 
mum suitability and maximum use, offers a 
great challenge to the engineering profession 

As an example, our petroleum production 
methods today leave over 50 percent of the 
originally discovered oil in the ground, 3) 
percent of the gas, 30 percent of the coal 
in Europe laws require 100 percent extrac 
tion of coal), 25 percent of the potash, 20 
percent of the bauxite, and 12 percent of th« 
copper. Since minerals are deposited i 
terms of geologic eras, they are essentially 


irreplaceable. Once mined they are gone for 
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Send for Studies in Structural Arc Welding, write Dept. 
CLEVELAND 1, 


THE LINCOLN ELECTRIC COMPANY 
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good, so it is essential that we use efficiently 
and effectively every pound that we take 
from the earth. There are vast areas in the 
United States which have not been scientifi 
cally prospected lo find new ore de- 
posits, large sums of highly speculative 
venture capital, intuitive imagination, and 
financial courage will be required. This 
job must be done by individuals who are 
free to use initiative and imagination 
Finally there is the question of replace 
ment or substitution by materials in mort 
abundant supply for those which are grow 
ing scarce The most dramatic illustration 
is that of fuels. Coal 5 
percent of our fuel reserves on the basis of 
heat content, oil shale 3.6 percent, petro 
leum and natural gas as now known only 


comprises 95.5 


four tenths of a percent each. Yet today 
coal provides less than half of our energy 
Obviously in time this trend must be re 
versed Though we are finding more oil 
ind gas ¢ ich ye ir, 1t 18S inevitable that the 
day will come when we must return to solid 
fuels for most of our energy Hence for 
defense purposes the government, through 
the Bureau of Mines, is doing extensive r¢ 
earch in synthetic fuels 


Experiments with Titanium 


In a very different way, new metals will 
find uses to meet the growing demands of 
industry as and when they are needed For 
some years the Bureau of Mines has been 
experimenting with the interesting new 


metal, titanium rhe Bureau has dis 
tributed enough of this metal to research 
laboratories to prove its worth now in 
dustry is beginning to produce it Since it 


is much lighter than steel, more resistant to 
corrosion and stronger than aluminum, it 
has wide structural and engineering uses 
There are abundant sources of titanium 
ores near at hand, and expanded use of this 
metal could take considerable pressure off 
reserves of other metals that are in short 
supply Titanium is today at about the 
point of development that aluminum was 
50 years ago, and may enjoy a future of 
similar popularity 

Possible uses of magnesium have not been 
strong light 
unlimited 


fully explored. Here is a 
metal which is available in 
quantities from sea water and extensive 





Positions Announced 





Corps of Engineers, Alaska. The Corp 
» Army, announces many 
Positions 


of Engineers, U 
engineering openings in Alaska 
carry salaries ranging from GS-3 through 
GS-12, with a 25 percent cost-of-living 
bonus. For complete information write to 
the Portland District, Corps of Engineers, 
Department of Army, Portland, Oreg 


U.S. Civil Service Commission. Appli 
cations for engineering positions in the re 
earch and development field are being ac 
cepted by the U.S. Civil Service Com 
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rock formations throughout the United 
States. Undoubtedly magnesium will be 
come a most important industrial metal in 
the future. Zirconium is another metal, 
virtually unknown in its metallic state a 
short while ago, for which increasing uses 
may be found 

Chis problem of an adequate and reliable 
supply of mineral raw materials has been 
foreseeably recognized in the Defense Pro- 
duction Act and a large portion of the fiscal 
obligation under the Act is provided for this 
purpose The Congress has instructed the 
President, and he in turn the Secretary of 
Interior, to encourage the exploration for, 
ind development of, new sources of supply 
Furthermore, he is being given the financial 
tools to work with 

Under the Defense Production Act, the 
government has alternative methods of 
stimulating expansion of minerals produc 
tion. First, the government may purchase 
mineral products at negotiated prices if it 
is determined that the material is required 
ind is essential to the national defense 
Secondly, loans may be made, “for the ex 
pansion of capacity, the development of 
technological processes or the production of 
essential materials, including the explo 
ration, development, and mining of stra 
tegic and critical metals and minerals.”’ 
Such loans are only available if other means 
of financing cannot be found from private 
or other than federal sources. Finally, the 
government may guarantee private loans 
raised for these purposes. Applicants for 
government assistance may also seek early 
tax amortization through the provisions of 
the Internal Revenue Act of September 253, 
1950 

Recent legislation makes it clear that we 
must place major reliance on private in 
dustry rather than government to do the 
job. At the present time neither can work 
effectively without the other If we are to 
have the mineral life blood for our war and 
peacetime industria! effort, government 
ind industry must work in the closest har 
mony in solving our supply and production 
problems 


These remarks are excerpted from a paper 
presented by Dr. Boyd at a meeting of the 
Los Angeles Engineering Council. | 


mission, with starting salaries from $4,600 
$8,800 a year. Details and application 
forms may be obtained from the U. S. Civil 
Service Commission, Washington 25, D.C 


Commission, Maryland. 
examination for 


State Roads 
Announcement of an 
Junior Assistant Highway Engineer I, with 
i yearly salary of $3,850-—$4,815, and Junior 
Bridge Draftsman, with a yearly salary of 
$3,174-$3,649, for the Maryland Stat« 
Roads Commission, has been made. In 
quiries regarding these positions and re 
quests for application forms should bx 
iddressed to the State Employment Com 
missioner, 4 
Md 


31 Light Street, Baltimore 2, 


N.GCNEARE'S 


R. Robinson Rowe, M. ASCE 


Prof. Noah G. Neare 


Es seyeville, U.S.A 


Dear Sir and Prof.: 

Reluctant as I am to sabotage your problem 
hypothecated on the obliteratiion of X mas-card 
addresses by a flood reaching the Swutchburg 
postoffice, I must in justice to my competent 
staff acquaint you with some of the facts of life 
and love 

Unlike that in Reno, our flood was a deluge 
of mail, all of which was correctly distributed 
l\/so, your reference to ‘‘many Dutch familie 
and more Swedes’’ must have been based on 
the 1850 census. The 1950 census, confirming 
Nature’s second and Newton's first law, shou 
that all families are now Swutch 

s/ M. Erik Kris Maas 


Postmaster 


‘I should have known,”’ moaned the Pro 
fessor, as he tucked the letter away 

“Even so," said Joe Kerr “this Swutch 
man, can’t keep me from proving I solved the 
problem he ruined Algebraically, it is 
equivalent to finding the number of Swedish 
families, s, in 


(s—1)+d(d — 1) = 508(s + d) 
5s? + dq? 509 (s + d) (1 


rhis is one of those diofanatics that you 
usually trip me with, Professor, but I didn’t 
waste much time finding that s = d = 509.’ 

‘Diophantics,’ he means,”’ sneered Cal 
Klater, “and how can s = d if there are 
‘more Swedes’? Actually Joe’s Eq. | is 
fairly simple, for we can substitute 


p(p + gq) and d gp + q)..(2 
to get (p? + g*)(p + gq)? = 50% p+ ¢ 


so that p? + qg? = 509 (3 


Then, by trial, | found that p 22, q 5 
» 


was the only solution, so that, from (2 
594 and d = 135.” 

“It wouldn't have been so simple,’’ added 
Ken Bridgewater, “if he’d asked for the 
number of Dutch families, for the substitu 
tion (2) could be amended tod = p(p — ¢ 
with the same result, except that d = 374 
Incidentally, I still like Joe’s answer, for 
the Swedes could equal the Dutch in families 
and still outnumber them, simply by having 
more Swedelets than the Dutch had Dutch 
lets.’ 

‘Conceded,”’ said the Professor, “‘but it 
diverts us from the more interesting solution 
More generally and academically, for any 
number, as well as 509, that can be repre 
sented by the sum of two squares in (3 
there will be four solutions 
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Twelve Answers to a Difficult Storage Problem 


When Long Beach, California, 
wanted to enlarge its water storage 
capacity, a difficult problem had to 
be solved before any new installa- 
tions could be built. Local geo- 
logical conditions made it necessary 
to consider the possibility of ground 
settlement and earthquake tremors. 

Realizing the situation, research 
engineers went to work and, after 
lengthy experimentation came up 
with the answer . . . or actually a 
dozen answers. They recommended 
building twelve identical Horton 
all-welded steel reservoirs with a 40,- 
000,000-gal. total capacity on nearby 
Dominguez Hill. This site was 
selected because it was the only 
elevated area available to serve the 
rapidly expanding residential and 


CHICAGO 


Atlanta 3 2167 Healy Bldg. 
Birmingham 1 1596 N. Fiftieth St. 
Boston 10 1009—201 Devonshire St. 
Chicago 4 2199 McCormick Bldg. 
Cleveland 15 2263 Guildhall Bldg. 


BRIDGE & 


industrial districts on the west side 
of the city. The choice was also ideal 
because the bottoms of the new 
reservoirs are at an elevation of 
170 ft.—the same as Long Beach’s 
other reservoirs on Alamitos Hill, 
built in 1932. 

By designing a reservoir system 
comprised of twelve individual tanks 
instead of one large tank, earth- 
quake damage isn’t likely to be as 
severe, and if ground settlement 
should occur, each unit will settle 
separately. 

These tanks are 132 ft. in dia- 
meter by 35 ft. high. Each of them 
holds about 3'/, million gallons of 
water. They are built of welded 
steel plates in five courses, ranging 
from 7/s in. thick at the bottom to 


Detroit 26 1541 Lafayette Bldg. 
Havana 402 Abreu Bldg. 
Houston 2 2128 National Standard Bldg. 
LosAngeles!7..1556GeneralPetroleum Bldg. 
New York 6 3395165 Broadway Bldg. 


IRON 


'/, in. thick at the top. Twenty 
7/s-in. diameter tie rods extending 
radially from a central column, 
reinforce the upper part of the shell 
of each reservoir. 

Horton welded steel reservoirs, 
standpipes and elevated tanks daily 
provide hundreds of municipalities 
with finer storage facilities. It’s the 
result of Horton engineering and 
construction methods. 

Reservoirs and standpipes are 
built in capacities up to 10,000,000 
gallons, and elevated tanks in stand- 
ard sizes from 5,000 to 3,000,000 
gallons. 

Write our nearest office for esti- 
mates the next time you need new 
storage facilities. We will be glad 
to give you complete information 
without obligation. 


COMPANY 


Philadelphia 3. .1652—1700 Walnut St. Bldg. 
Salt Lake City 4 509 West 17th South Str. 
San Francisco 4 1584—200 Bush Str. 
Seattle 1 1309 Henry Bldg. 
Tulsa 3 1647 Hunt Blde, 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNA. 
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negative in two and greater than d in 


Now, for 


or Sauer Doe 


with 
the other two L new assignment 


listen to Guest Profe 


I think, Professor, they would like 
problem I ran into in Oz, where they us« 
unusual units and saw their timbers into 


o called because of their triangular 


treams, 
ection Once | had to support a concen 
trated load of 10 ig plus 10 percent impact 
it the center of a simple span of 100 uk 


Could I use a tream 9 uk on a side if the 


NEW IN 
EDUCATION 





Idaho State College has completed field 
work undertaken under with 
the Idaho Operations Office, U.S. Atomic 
Energy Commission, as part of a survey to 
determine the natural radiation level in thi 
vicinity of the AEC’s reactor testing station 
on the Snake River Plains. Under th 
AEC program, representative 
plant and animal life, soils, water and air of 
the Plains area analyzed for 
radioactivity 


contract 


samples of 


have been 


Additional studies on construction 
methods used in building homes will be 
made by the Small Homes Council of the 
University of Illinois under a new research 
grant given to the University by the Lumber 
Dealers Research Council. The study will 
be made on two houses of identical design 
one of precast light-weight concrete wall 
panels 8 ft high in units of various widths and 
the other of frame construction. Both will 


Network Calculator Aids 
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illowable flexural stress was 10 ig per sq 


uk?” 


Cal Klaters and Kens were Stoop (John L 


Vagle, A. Nuther Nutt, Ed C. Holt, Jr., Flo 
Ridan (Charles G. Edson), Richard Jenney, 
Elihu Geer, G. Nyuss (Robt. M. Dodds), 
Il. J. Hogg, Eepee (E. P.) Goodrich, James 
R. Bole, and Thatchrite (Guy C. Thatcher) 
Guest Professor Sauer Doe Varvin A 
Larsor l/so acknowledged are solutions of 


the October and November problems from 


( ree B. Richardson, and of the latter from 
Uppan Atom (Count Harvey 
be one-floor, basementless structures built on 


in insulated concrete floor slab 


Better and more economical roads for 
lowa is the aim of three research projects 
instituted at the Engineering Experiment 
Station at Iowa State College, with a grant 
of $57,700 from the Iowa State Highway 
Commission. A major problem in 
building, especially in secondary roads, is 
being tackled by one team of researchers 
which is looking for better ways of stabiliz- 
ing soils. A research 
signed to the college is the investigation of 
the feasibility of the design, construction, 
and operation of a track for testing highway 
pavements and bases. A third project, 
which has been going on for some time, in- 
volves a study of procedures for carrying 
on certain traffic surveys. Present means 
for making ‘‘origin and destination” surveys 
give good results, but are said to be too 
expensive 


road 


second project as- 


An extension course in advanced high- 
way engineering is being offered at the 
University of Delaware under the direction 
of Prof. Charles N. Gaylord, Assoc. M 
ASCE, head of the civil engineering de- 
partment. Delaware State Highway De- 
partment engineers and others interested in 
the field, are eligible for the course. 


Study of Hydraulic Flow 


SOLUTION OF hy- 
draulic-flow distribu- 
tion problems through 
use of a-c network 
calculator, shown 
here in Texas A. & M. 
College laboratory, 
College Station, is 
reported by Prof. L. 
M. Haupt, supervisor. 
An adjustable elec- 
tric system for setting 
up small-scale study 
of actual electrical 
network, calculator is 
useful in analysis of 
any mechanical, hy- 
draulic, thermal or 
other system for which 
electrical analogy 
may be determined. 
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Edwin Wallace Barbee (Assoc. M. ‘40 
water purification engineer for the San 
Francisco Water Department, at Millbrae, 
Calif., died recently at the age of 43. H« 
was a graduate of the University of Cali 
fornia. Prior to service in the U.S. Army 
from 1941 to 1945 Mr. Barbee was connected 
with the Wallace & Tiernan Sales Corp 
He was a member of the American Water 
Works Association 


Harry Andrew Betaque (M. (26) for 
several years city engineer and manager of 
the Light and Water Department, Lompoc, 
Calif., died there on November 19. Hi 
age was 69. Earlier Mr. Betaque had been 
associated with the Washington Water Power 
Co., Spokane, Wash., and the U.S. Shipping 
Board Emergency Fleet Corp. Later he 
was plant engincer and chief engineer of the 
Celite Co., and for some time was engaged 
in private practice. He was graduated from 
the State College of Washington 


David Richard Blakelock (Jun. M. '50) of 
Pittsburg, Calif., was killed in action in 


Korea on October 19. He was 26. Lieu 
tenant Blakelock was serving in the Corps 
of Engineers He graduated from Texas 


A. & M. College, where he was a member 
of the ASCE Student Chapter 


Frank Hartman Forney (M. '50) former 
district engineer for the Corps of Engineers, 
at Buffalo, N.Y., was killed in action in 
Korea, on November 29, at the age of 44 
He was commanding an Engineer Combat 
A graduate of West Point in 1929, 
Mr. Forney later re 
ceived a civil 
neering degree from 
the University of 
California. His as 
signments in the 
Corps of Engineers 
included service at 
the Raritan Arsenal, 
N.J., Corozal, C. Z., 


Group 


eng! 


and in the Duluth 
District Subs« 
quently he was as 
Col. F.H. Forney sistant professor of 


military science and 
tactics at Johns Hopkins University and ex 
ecutive officer of the Engineer Board at Fort 
Belvoir, Va., and served in various capacitic $s 
abroad. Colonel Forney became chief of thi 
Repairs and Utilities Division of military 
construction in Washington 


Frederick Calvin Davis (M. '27) construc 
tion engineer for Gladding, McBean & 
Co., of San Francisco, Calif., died recently, 
at the age of 88. Upon his graduation from 
the University of Michigan in 1888, Mr 
Davis entered the employ of the city engi 
neer of Chicago, Ill. Except for 
years with the Pacific Clay Products organi 
zation and the city of Lincoln, he had been 
employed by Gladding, McBean & Co. since 
1890 


several 


(Continued on page 74) 
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358 Unloader 


Imagine a portable car unloader and stockpiler that can clear a car 
of stone or rock in 45 minutes! Imagine an unloading “team” that 


requires only one man’s time . . . that frees expensive clamshells 


and other equipment for more productive work .. a team rugged 
363 Stock- 


pilee-Leoder enough to deliver up to three tons per minute through years of 


service, yet economical enough to pay off on intermittent work! 
That's what Barber-Greene offers you in the new 358 and 363. 
Now for the first time you can truly eliminate hopper-car unloading 


problems, no matter what bulk materials you're handling! 
For All Materials . . . Crushed stone, granite 


f tl chips, sand, gravel, agricultural lime, coal, 
rth road stone, coke, foundry sand, cinders, clay, 


litary chemicals, fertilizers, ores, wet concrete, efc. Sere fou Pu Detach. 4 
* 





For All Users . . . Road contractors, building 
: supply yards, concrete products plants, found- 
struc ries, quorries, railroads, ceramic plants, in- 
n & dustrial power plants, chemical plants, etc. Use the coupon, or write H 
in é for complete data, photos 
*ntly d the 358 J Barber-Greene Company 
fror — i o ° 1 Aurora, Ill. 
and 363. i 
Mr H [] Send details on the 358 and 363 
engl 
vera | ] Have a B-G representative cail 
' 
foes ; Name . (.ostbe eek cei eeeke 
” 
since t Street eeececececeseesees coe eeeeseeeseessesese 
BARBER-GREENE COMPANY I Sp IER AR SO EO State 
AURORA, ILLINOIS I 
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Deceased 
Continued from page 72 
Thomas Grover Dunn (Assoc. M 
the design section of the Corps of Engineers 
Ky., died at Jeffersonville, 
it the age of 64 For 
Dunn worked 
River 
vees and drainage projects in Illinois and 


28) in 


it Louisville, 
Ky., on December 2, 
ipproximately 20 years Mr 
on the construction of Mississippi 


Later he became county super 


Missouri 
intendent of highways for Jackson County, 
Illinois. He ! 


ilso maintained a general con 
sulting practice 


Henry James Eder (M. ‘97) of 
Colombia, died some time ago, 
of his death has just reached the 


many years Mr. Eder designed 


though word 
Society 
und 


For 


Cali, 


superintended construction of sugar houses 
and coffee furnaces in Colombia. He also 
aided in the development of irrigation facili- 
ties, public roads, and other improvements 
in that country 

Harry Aurelius Gerard (Assoc. M. '35) 
for a number of years district airport engi- 
neer for the Civil Aeronautics Administra- 
Louisville, Ky., was killed in an 
near Frankfort, Ky., on 
December 4. His age was 56. He received 
his engineering training at Cooper Union 
After two years of military service during 
World War I, Mr. Gerard became assistant 
engineer and superintendent of bridge 
maintenance for the New Jersey State 
Highway Department. He had been em- 


tion, at 


iirplane crash 















Valve closes with water pressure 


When broken in « trafhe accident, some hydrants may 
release « stream of water which not only lowers pres- 
sure, but also causes costly damage to property. Not so 


the Mathews. Its compression-type valve stays seated 


ATHEWS 


YDRANTS 


Made by R. D. Wood Company 














Squere, Phit 5, Po 





Public Ledger Building. | 























ro 


Menvufecturers of “Send-Spun” Pipe (centrifugelly cast in send molds) 


end 8. 0. Weed Gate Volves 























MATHEWS MODERNIZED HYDRANTS OFFER THESE ADVANTAGES: Ail working parts con- 


tained in quickly replaceable barrel - Stuffing box cast integral with 


nozzle section—positively leakproof + Head turns 360° + Replaceable 


head + Nozzle sections easily changed + Nozzle levels raised or 


lowered without excavating + Protection case of “Sand-Spun” cast 


iron for extra strength, toughness, elasticity - Modern barrel makes 


an old Mathews good as new + Mechanical joint pipe connections, too 
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ployed in a consulting capacity by several 
transportation bureaus in New York and 
New Jersey In 1940 he became connected 


with the CAA 


Richard Fountaine Maury (M. '26) chief 
engineer for the Comision Mixta Argen 
tina-Boliviana Joint Railway, at Buenos 
Aires, Argentina, died there recently He 
was 65. In 1907 Mr. Maury went to Argen- 
tina as civil engineer for J. G. White & Co., 
of New York. About 1910 he became en 
gaged by the State Railways and remained 
there until his death. His most important 
work was location, planning, and construc 
tion of the railway from Salta to Socompa 
He was a Virginia Military Institute gradu 
ate 


Daniel Robert McFarland (M. ‘30) of 
San Francisco, Calif., died there recently, 
at the age of 59. Mr. McFarland had been 
with the Federal Power Com 
mission, at Denver, Colo.; Guy F. Atkin 
son, of San Francisco, Calif.; and _ the 
Rogue River Valley Canal Co., at Medford, 
Ore. Earlier he acted as resident engi 
neer on the San Gabriel project and the Don 
Pedro Dam and powerhouse construction 


associated 


Thomas Carlyle Morris (M. '19) manager 
of construction of the Solvay Process Co., 
at Hopewell, Va., died in Minneapolis, 
Minn., on December 25. He was 64. Upon 
his graduation from the University of 


Minnesota in 1908, Mr. Morris entered 
the employ of the U. S. Ordnance Depart 
ment, at Washington, D.C. From 1909 to 


1920 he was resident engineer for the United 
States on construction of the Panama 
Canal. He became connected with the 
Solvay Co. in 1926 


John McLeod Mudie (M. ’23) of Highland 
Park, Mich., died on December 21 His 
age was 63. In 1901 he graduated from 
the Royal Military College of Canada 
During his career Mr. Mudie had been en 
gaged by the Buffalo, Rochester & Pitts 
burgh Railway; the Canadian Department 
of the Interior; and the Detroit United 
Lines 


Walter Edwin Noble (Assoc. M. ‘02) re- 
tired deputy city engineer, of Fall River, 
Mass., died on September 11, at the age of 
79. He was educated at the Massachusetts 
Institute of Technology. For some time 
Mr. Noble worked in the division of engi 
neering of the Public Works Department at 
Fall River, where he successively acted as 
special assistant engineer on water supply, 
assistant engineer, and in 1931 deputy city 
engineer. He retired from the latter posi 
tion in 1940 

George Alvin Nordgren (Assoc. M. ‘26)) 
Chicago, Ill., consultant, died some time 
ago, though word of his death has just 
reached Society Headquarters. His age 
was 54. Mr. Nordgren had been associated 
with E. C. & R. M. Shankland, Chicago 
civil engineers; the E. P. Strandberg Co., 
in Chicago; and the U. S. Navy. In pri- 
vate practice 1922 Mr. Nordgren 
specialized in the contracting and building 
field. 


since 


Clarence Bristol Osborne (Aff. '14) with 
the Raymond G. Osborne Testing Labora- 
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tory, at Los Angeles, Calif., died some time 
ago though notice of his death has just been 
received at Headquarters. He was 68 and 
a graduate of Stanford University. At one 
time Mr. Osborne was chief geologist in 
charge of the testing laboratory of the Cali 
fornia Highway Commission. He also 
served the Midwest Refining Co. as field 
geologist, assistant chief geologist, and chief 
geologist. In 1923 he established a con 
sulting practice. 


Frank Alfred Randall (M. '17) consulting 
structural engineer, of Chicago, IIl., died in 
Evanston, Ill., on December 2, at the age 
of 67. Since 1923 Mr. Randall maintained 
his own firm, now Frank A. Randall & Sons. 
He was employed by the Chicago Park Dis- 
trict, where he had charge of the construc- 
tion of the Outer Drive improvements. For 
several years he acted as chief engineer for 
Morey, Newgard & Co., in Chicago. He 
received his engineering training at the 
University of Illinois 


Herman Schorer (M. ‘42 1934 
president of the Borsari Tank Corp. of 
America, with headquarters in New York 
City, died at his home in Valhalla, N.Y., 
A gradu 
ate of the Polytechnic Institute of Zurich, 
Switzerland, Mr. Schorer worked abroad 
for many years as a civil engineer. He 
came to the United States in 1920 and was 
engaged by the New York Central Railroad, 
the San Joaquin Light & Power Corp., and 
various municipal and federal agencies 


since 


on December 20. He was 58 


Roy Whittaker Smarr (M. '26) civil engi 
neer and real estate operator of Charleston, 
W. Va., died on November 20, at the age of 
64. Mr. Smarr was employed as a civil 
engineer by the Kanawha City Co., and with 
his brother operated the Kanawha Devel 
opment Co. He received his degree in 
civil engineering from the University of 
Kentucky in 1909 


Francis Betts Smith (M. (07) consulting 
engineer, of San Francisco, Calif 
time ago, though word of his death has 
just reached the Society. He was a gradu 
ate of Lehigh University. Mr. Smith 
practiced engineering for a number of years, 
specializing in the design and construction 
of reinforced concrete structures 


, died some 


George Albert Tilton, Jr. (Assoc. M. '19 
for the past 17 years assistant construction 
engineer in the construction department of 
the California Division of Highways, at 
Sacramento, died recently. He was 59 
Mr. Tilton entered the service of the Divi 
sion of Highways in 1918 as chief of party 
on surveys in the San Luis Obispo District 
and became assistant district engineer in 
1931 An authority on highway drainage, 
he co-authored the handbook entitled, 
California Culvert Practice 


Alfred Everett White (Assoc. M. 35) for 
a number of years division engineer for the 
State Highway Department, at Keene, 
N. H., died on December 1, at the age of 
62. He received his engineering education 
at Columbia University 


Philip Brundage Windsor (M. '09) of 
Fort Lauderdale, Fla., died there recently 
(Continued on page 76 
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The way to 
Low Bridge 


Costs... with 
permanent bridges 
of engineered 


timbers 


» get years of service, 
minimum maintenance 
and genuinely low costs 
when you install a timber 
bridge fabricated by Tim- 
ber Structures, Inc. For 
truly these are permanent 
bridges, designed to re- 
main fully serviceable un- 
til after changing traffic 
conditions have made the site obsolete. 


Glued Laminated Members 
for Dimensional Stability 
Primary structural members of Tim- 
ber Structures bridges are glued lami- 
nated timbers, formed of select kiln 
dried Douglas fir, joined under pres- 
sure by permanently waterproof glues 
stronger than the wood itself. Thus 
literally “shop grown” to the exact 
specifications of the designer, these 
members are not subject to dimen- 
sional changes and seasoning action. 
Before shipment and erection these 
members are given an approved pre- 
servative treatment for lasting protec- 
tion against damage by weather and 


Timber Structures, inc. 


P. O. BOX 3782-Y, PORTLAND 8, OREGON 
Offices in New York; Chicago; Kansas City, 
Dallos, Texas 


Missouri Eugene, Oregon 


Seattle and Spokane, Washington. 


Timber Structures, Inc., of California, Ooklond, Colif 
Timber Structures of Canada, Ltd., Peterborough, Ont 


Local Representatives Coast to Coast 











sTRI 
BOW STR , 
come Qsitt DECK 
PARALLEL CHORD 






mqactants, INC 


Tinsee 9 






insects. All stressed connections are 
made with ring connectors or shear 
plates, assuring maximum strength 
and durability. 


Ask for Literature on 
Timber Bridges 


An illustrated folder has just been 

ublished showing the five basic 
Pridge types of Timber Structures, 
Inc. — deck arch, bowstring truss, 
parallel chord truss, composite deck 
and girder. Typical applications are 
shown, together with Teall drawings 
of each type. A copy of this folder is 
yours for the asking. Get it from 
your nearest Timber Structures repre- 
sentative, or fill in and mail coupon. 


TIMBER STRUCTURES, INC. 
P. O. Box 3782-Y, Portland 8, Oregon 


Please send folder on Engineered Timber Bridges to 


Company 


Address Zone 


| 
l 
! 
| Name 
l 
| 
| 
| 


City 7 State 
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You can count on 


Mihany _ rer > ki 


when you call in 


Mik erirr - Quapman & 


INDUSTRIAL 


Whatever your project, it will not be 
“out of our line,’ for Merritt-Chap- 
man & Scott's vast experience is bosed 
on a broad range of construction as- 
signments. In the pulp and paper in- 
dustry, for example, M-C & S has put 
its specialized skills to work building 
new plants or additions for 12 com- 
ponies within the past 10 years. M-C 
& S is now starting work on two addi- 
tional paper mills. 




















MARINE 


Now at work, among others, on the 
substructure for the 4.3 mile long Ches- 
apeoke Bay Bridge, M-C & S's diverse 
construction skills have helped build 
many of America's mojor bridges. Re- 
cent projects include the Mystic River 
Bridge, Boston, the Mississippi River 
Bridge at Memphis, and the Delaware 
Memorial Bridge near Wilmington, 
Del., for which M-C & S constructed 
the largest caisson in surface area 
ever built. 











BUILDING 


Merritt-Chapmon & Scott's ability to 
produce the highest standard of work 
at the lowest possible price has been 
sharpened by wide experience. In the 
hospital field alone, M-C & S has just 
completed two projects for the Vet- 
erans Administration and is now con- 
structing a third VA hospital at West 
Haven, Conn, 


COTT! 





NON NNN IN EN NNN ES 


























HEAVY 


Tunnel construction calls for a com- 
bination of heavy muscle and needle- 
point precision, demands absolute 
mastery of every building skill. M-C 
& S has built three of the nine trench- 
type tunnels in the United States and 
is at work on a fourth. As a builder of 
piers, M-C & S is equally well known. 
Latest such project is the new Mystic 
Pier terminal, Boston. 
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MERRITT-CHAPMAN & SCOTT 


CORPORA T 


Founded in 1860...now in our 91st year 


GENERAL OFFICES 
17 Battery Place, New York 4, N. Y. 
CLEVELAND + BOSTON - NEW LONDON 


1 ON 





Deceased 
(Continued from page 75) 

His age was 72. Upon his graduation from 
Cornell University, Mr. Windsor joined 
the Cuba Co., where he served as transit 
man and assistant engineer in charge of 
bridges and track construction of the East 
ern Division of the Cuba Railroad. In 
1902 he became a member of the firm of 
Marx & Windsor, at Camaguey and Havana 
As a consulting engineer, he had charge of 
many railroad projects in that country from 
the design through the construction stage. 


NEWS OF 
ENGINEERS 





E. G. Nielsen, for the past five years re 
gional planning engineer for the U.S. Bureau 
of Reclamation, at Boulder City, Nev., has 
been named assistant director of Region 3, 
with headquarters in 
Boulder City. Re 
gion 3embraces 
southern California 
and the lower Colo 
rado River watershed 
Joining the chief en 
gineer’s staff in the 
Bureau's Denver of 
fice as designer in 
1934, Mr. Nielsen 
has, served = succes 
sively as head of the 
planning office at Salt 
Lake City, Utah, 
chief of the hydrology division in Denver, 
Colo., and regional planning engineer at 
Boulder. 





E. G. Nielsen 


Louis Mitchell, dean of the L. C. Smith 
College of Applied Science at Syracuse Uni 
versity since 1922, has retired after 40 years 
on the Syracuse faculty 


John C. Bumstead, who has been associate 
editor of Engineering News-Record, New 
York City, was recently named assistant 
director of the Ohio River Valley Wate 
Sanitation Commission, with headquarters 
at Cincinnati 


Dabney O. Elliott, president of the Beach 
Erosion Board in Washington, D.C., has re 
signed to accept the position of deputy 
director of civil defense in Illinois. 


John S. Marshall has retired as engineet 
of surveys and plans for the Colorado State 
Highway Department, at Denver, after 
more than 31 years of service. Mr. Mar 
shall’s responsibilities have involved the 
construction of highways, costing upwards 
of $200,000,000. Attaining the rank of 
lieutenant colonel in the Corps of Engineers 
during the recent war, he is commanding 
officer of the 384th Engineering Construc 
tion Group—a unit affiliated with the Or 
ganized Reserve Corps and sponsored by 
the Highway Department. He has served 
the Society as president of the Denver 
Section. 

(Continued on page 78) 
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SAW CONCRETE OR ASPHALT WITH AMAZING 
eee . 








Saw 12 feet per minute in Asphalt or 5 feet per minute, 1 inch deep, in cured limestone Concrete. 
With Clipper you can saw up to 65 inches deep. Concrete Sawing is Practical and Profitable because 
Clipper Concrete Saws are Built with the experience of Worid’s Largest Manufacturer of Masonry Saws. 


Experience Proves A Concrete Saw Must Have These Clipper Features : 













a 





Bol | | 











til 
































Model 
C-130 


Power 
Packed 










4 wheel — Perfect 
Control, tips back 
and turns on a 
dime 


GENUINE 
CLIPPER 
DIAMOND ~ 
BLADES 


Regardless of the Material 
you plan to Cut...Limestone, 
Flint, Gravel, Aggregate Con- 
crete Green or Well Cured, or 
Asphalt . . . there's a Clipper 
Diamond Blade to cut fast 
and economically. 


TRENCH 






Saw clean straight 
lines, break smooth 
— Size and shape 
make no difference 





Serving the World 
as the World's Largest 
Manufacturer o 
Masonry Saws 


MANUFACTURING CO. 
KANSAS CITY 8, MISSOURI 
able Address LIPPER K M 
PITTSBURGH + ST. LOUIS +» NEW YORK + WASHINGTON, D.C 
SAN FRANCISCO + CHICAGO + CLEVELAND + PHILADELPHIA 


AUSTIN, TEX. + DETROIT + CINCINNATI + ATLANTA + BOSTON 
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1. Clipper “No Bind” 
Floating Three Point Sus- 
pension Automatically 
protects blade. easy. 


THREE ENTIRELY NEW MODELS 






Gas, Water, Sewer, 
Electric, Telephone, 
new installations or 
old ones repaired 


YOU CAN'T BEATA CLIPPER {% — 


Here's the guarantee that has gone with every Clipper 
for more than 12 years to Prove it! 


Completely descriptive literature tells the value of 
Clipper Concrete Saws. Get this information now! 


2.Positive Screw Feed 
Instant control raises or 
lowers blade smooth, 


3. Adjustable Depth 4. Patented Spray 
Lock Control 


Its value is measured in 


oc 
Set this handy stop for 
increased Blade Life. 


whatever depth desired. 





Clipper Concrete Saws CUT through the toughest 
concrete, wherever patches, trenches, openings or 
contraction joints are needed. 


SAW BEFORE YOU BREAK... 


Eliminate radial cracks. Stop spalling. Have perfect 
jobs. Architects, Consulting Engineers, City and 
State Engineers are solving their problems by spec- 
ifying ‘‘Saw before Breaking’ 












Utility Companies enjoy lower costs while improving 
Public Relations. Concrete Contractors praise the 
ease of getting the tough job done with new found 
profits! 



















Patent Numbers 2338318, 2455113, 2492684 — 
Other Patents Pending —Printed in U.S.A. 











































POLES 

Installing new City 
lights? Clipper Con- 
crete Saws prevent 
radial cracks 


DRIVES—WALKS 
Prove the job can be 
small and still make 

ry concrete sawing 

profitable 







Highways, Streets, or 
Building Floors pre- 
cision cuts eliminate 


oo 







































“Guaranteed to Provide Faster Cuts, with Lower 
Cost, with Greater Ease Anytime, Anyplace” 


DON'T DELAY--WRITE TODAY 





CLIPPER MANUFACTURING co. | 


CONCRETE SAW DIVISION 
2804 N. WARWICK ¢ KANSAS CITY 8, MO. 


Send FREE—literature, information, and 
prices on the NEW—CLIPPER CONCRETE SAWS 


Tell us what you plan to cut! 


FREE TRIAL 


You Can Test—Actually 
Try A Clipper Concrete 
Saw On Your Job With- 
out Obligation. It's 
Your Guarantee Of 
Perfect Performance. 











STATE 
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News of Engineers 
(Continued from page 76) 

Paul W. Holstein, until recently on duty 
1s a commander, Civil Engineer Corps Re- 
serve, in the Public Works Department of 
the 13th Naval District, Seattle, Wash., is 
now associated with the Washington Steel 
& Welding Co., of Tacoma, as sales engineer 


Paul Beerman has been named city hy 
draulic engineer of San Diego, Calif. In the 
San Diego engineering department for over 
20 years, Mr. Beerman has been serving as 
issistant hydraulic engineer 

Robert O. Grimes is now project engineer 


for Farnsworth & Chambers Co., Inc., at 
Houston, Tex 


William M. Robinson, Jr., colonel, CE- 
Res., who has been stationed in Washington, 
D.C., with the Army Disability Review 
Board, has retired and plans to make his 
home at Quincy, Fla 


Maurice A. Shapiro, engineering research 
associate for the American Public Health 
Association, New York, N.Y., has accepted 
the appointment of professor of sanitary en- 
gineering in the graduate school of public 
health at the University of Pittsburgh, 
Pittsburgh, Pa 


Walter M. Sanger, for some time assist 
ant division engineer, General Services Ad- 
ministration, U.S. Public Buildings, at San 
Francisco, Calif., has retired 


CHLORINE DIOXIDE TREATMENT 





a of contamination 
in the mains was mighty disturbing 
to a certain New England town of 
15,000 people, extremely proud of 
its pure water supply. But the cure 
was simple and sure — %Propor- 
tioneers% Chlorine Dioxide Sys- 
tem in ten days entirely eliminated 
the contamination while the mains 
were in use. In addition, the chlor- 
ine dioxide “saved face” for the 
water works since the treatment 
was completed virtually unbe- 
known to the water users. 


TREATMENT: %Proportioneers% hydraulic- 
ally operated Chem-O-Feeder, complete with 
Chlorine Dioxide Generator, was easily in- 
stalled as shown in the diagram. No elec- 


PARTIALLY CLOSED VALVE 





—> 
CoaroRanon 
wats compere 


For use in by-pass around 
partially closed gate valve 
acting as a variable orifice 
to maintain a disinfecting 
residual while main is in 
use. 


tricity or other outside power was required. 
A residual of 1 ppm as measured with O. T. 
was established in the mains and gave an 
actual residual of 2.5 ppm Cl and ClO. — 
without noticeable taste or odor. After 10 
days,tests proved the sterilization complete, 
and the treatment was discontinued. 


TODAY, in peace or war, pure 
water is a “must”! Every 
water works needs this 
emergency sterilization 
equipment. % Proportion- 
eers% Chlorine Dioxide Sys- 
tem is the ideal unit . . . it’s 
complete, ready for instant 
use: to sterilize new mains, to 
eliminate contamination, to 
meet the emergencies of 
war. Investigate now, while 
equipment is still available. 
Write for bulletins. 

% Proportioneers, Inc. % 360 
Harris Ave., Providence 1, 
Rhode Island. 


7o PROPOATIONEERS, INC. % 
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Carl H. Cotter, rear admiral, CEC, USN 
(Ret), since May 1949 president of the 
Merritt-Chapman & 
Scott Corp., of New 
York, N.Y., has re 
signed from that posi 
tion to devote his 
time to activities con 
nected with the na 
tional preparedness 
program. Admiral! 
Cotter will be re 
tained by Merritt 
Chapman & Scott as 
a consultant. Ray- 
mond F. Kopp will 
become president of 
the corporation and Ralph E. DeSimone ex 
ecutive vice-president and general manager 





Carl H. Cotter 


J. J. Polivka, consulting engineer of 
Berkeley, Calif., and former research asso 
ciate in civil engineering at the Engineering 
Materials Laboratory of the University of 
California, has been appointed visiting lec 
turer in architecture for the winter quarter 
in the department of art and architecture at 
Stanford University 


R. L. Eason announces the establishment 
of the consulting firm of R. L. Eason & Asso 
ciates, at 5423 Southwest Avenue, St 


Louis, Mo 


James A. Anderson, commissioner of th« 
Virginia State Highway Department, Rich 
mond, and Bertram D. Tallamy, superin 
tendent of public works for the State of 
New York, were elected president and vice 
president, respectively, of the American 
Association of State Highway Officials at 
its recent convention : 


W. H. Woleben has been transferred from 
the general sales office of the Chicago Bridge 
& Iron Co., Chicago, Ill, to the Houston, 
Tex., sales office 


William P. Jones, Jr., lieutenant colonel, 
Corps of Engineers, left his assignment as 
officer-in-charge of the San Antonio sub 
office of the Galveston District in June 
1950, to join the newly formed Fort Worth 
District of the Corps, of which he is at pres 
ent executive officer. In the December 
issue, it was erroneously stated that Colonel 
Jones was still in charge of the San Antonio 
suboffice 


C. F. Hamlin, until recently senior bridge 
engineer for the California Division of 
Highways, at Sacramento, has joined the 
Bailey Bridge Equipment Co., with head 
quarters in San Luis Obispo 


Earnest Boyce, chairman of the depart 
ment of civil engineering and professor of 
municipal and sanitary engineering at the 
University of Michigan, has been appointed 
to the board of directors of the Engineering 
Society of Detroit, succeeding the late 
George W. McCordic. 


Walter E. LaBelle, since 1940 assistant to 
the general manager of the fabricated steel 
construction division, of the Bethlehem 
Steel Co., Bethlehem, Pa., has been ap 
pointed assistant general manager of the 
division there. Mr. LaBelle has worked in 
the engineering department of Bethlehem 
for the last 20 years. 
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Robert H. Meade, captain, CEC, USN, has 
issumed 


as director of Naval 
Petroleum Reserves 
in Washington, D.C 
Captain Meade will 
supervise the Navy 
Department’s four 
petroleum reserves 
and three oil shale 
reserves in the United 
States and Alaska 
Before going to the 
Office of the Director 
of Petroleum Re 
last July, he 
served as assistant 
chief of the Bureau 
Docks for Business Manage 


new duties 





serves 


Capt. R. H. Meade 


of Yards and 
ment. 


C. A. Willson, research engineer for the 
American Iron and Steel Institute, New 
York City, has been reelected to the execu 
tive committee of the Building Codes Corre 
lating Committee of the American Stand 
irds Association 


Henry J. Brunnier, consulting structural 
engineer, of San Francisco, Calif., recently 
received an award as the year’s outstanding 
member of the building and construction in 
dustry in northern California, during a din 
ner given in his honor by the industry mem 
bers at the Fairmont Hotel 


Maurice Housecroft, after serving the 
Utah State Road Commission, at Salt Lake 
City, for 25 years has retired as chief bridge 
engineer 


Wilfred L. Karrer, construction engineer 
for the U.S. Bureau of Reclamation at 
Lewiston, Idaho, has been transferred to the 
Yakima project in eastern Washington, in a 
similar capacity 


H. J. McKenzie, formerly chief engineer 
of the Southern Pacific Lines in Texas and 
Louisiana, at Houston, Tex., 
tive vice-president of the St 
western Railway Co., 
St. Louis, Mo 


Is now execu 
Louis, South 
with headquarters in 


Robert C. Kennedy has been appointed to 
the post of chief engineer of the East Bay 
Municipal Utilities District, in Oakland, 
Calif., to coordinate the engineering func 
tions of the district and supervise design and 
construction of the sewage disposal project 
underway. Mr. Kennedy has served 
the district for 25 years, more 


now 
recently as 
assistant chief engineer and assistant gen 
eral manager 


Wayne S. Moore, colonel, Army Corps of 
Engineers, has retired from active duty after 
than 30 years of Colonel 
latest assignment with the 

Battle Monuments Commission 


more service 
Moore's 
American 


in Paris 


was 


Willard F. Babcock, associate professor of 
civil engineering at North Carolina State 
College, Raleigh, has been named national 
Vice-president and councilor of Chi Epsilon 
from the new southeast district. John B. 
Babcock, professor of railway engineering at 
the Massachusetts Institute of Technology, 
Was erroneously reported appointee to these 
posts in the January issue of Crvit ENGI 
NEERING 
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Howard Phelps, retired Washington State 
College professor, has been named acting 
county engineer of Whitman County 
(Washington ), at Colfax. Prof. Phelps was 
on the Washington State College faculty for 
31 years 


ASCE 
officers of the Structural Engineers Associa 
tion of Oregon include R. Evan Kennedy, 
who is with the consulting firm of Cooper & 
Rose, Portland, president; Guy H. Taylor, 
partner in the consulting concern of Moffatt, 
Nichol & Taylor, Portland, vice-president 


members recently installed as 


and James R. Griffith, dean of engineering 
at the 


University of Portland, 


treasurer 


secretary 


F. N. Hveem, for a number of years with 
the California Division of Highways, at 
Sacramento, has made construction 
engineer there 


been 


S. W. Lowden, until recently district en 
gineer for the California Division of High 
ways, at Bishop, Calif., is now district engi 
neer at San Bernardino 


Dario Travaini, previously superintendent 
of water production and sewage treatment 
in the Department of Public Works, of 
Phoenix, Ariz., has been named superin 
tendent of the recently reorganized water 
department there. Perley M. Lewis, of 
Phoenix, has been made his assistant and 
field engineer 


The Tenth of a Series in the interest of more efficient use of steel... a vital American resource 






ORDER 


NOW! 


BY NUMBER } 





... THE NEW, 
EASY WAY 
TO SPECIFY 


LACLEDE Multi-Rib 
COE in ait sizes 


improved Laclede deformations mean 






Reinforcing Bars 


to meet latest ASTM A305 Specifications 
. . . conveniently marked to make your specification job easier. 


And of course, 
uniform reinforcement strength, maxi- 


mum anchorage—plus a more efficient use of steel by eliminating hooks and 


shortening embedment lengths. 


TABLE OF ASTM A305 SPECIFICATIONS 



































NOMINAL DIMENSIONS ROUND SECTIONS REQUIREMENTS OF DEFORMATIONS 
Bor-No| Unit Wt.| Diameter-Inches | Cross Sectional Perimeter Max. Avg Min. Height | Max. Gap. 
* Lbs. / Ft Decimal Area Sq. Inches Spacing In Inches Inches ° 
2Tt| 0.167 0.250 0.05 0.785 es oe oe « ee ee 
3 0.376 0.375 0.11 1.178 0.262 0.015 0.143 
4 0.668 0.500 0.20 1.571 0.350 0.020 0.191 
5 1.043 0.625 0.31 1.963 0.437 0.028 0.239 
6 1.502 0.750 0.44 2.356 0.526 0.038 0.286 
7 2.044 0.875 0.60 2.749 0.612 0.044 0.334 
8 2.670 1.006 0.79 3.142 0.700 0.050 0.383 
9t| 3.400 1.128 1.00 3.544 0.790 0.056 0.431 
10f| 4.303 1.270 1.27 3.990 0.889 0.064 0.487 
11t} 5.313 1.410 | 1.56 4.430 i 0.987 0.071 | 0.540 

















*Bar numbers are based on the number of Ve inches in the nominal diameter of the section, 


tBar number 2 in plain rounds only 





°Chord of 12 4e2% of Nom. Perimeter. 


TBars numbered 9-10-11 correspond to former 1” sq., 
equivalent to those former standard bar sizes in weights and nominal cross-sectional oregs, 


“For the Best in Reinforcing Steel . . . Specify Laclede” 


1%” sq., and 1%” sq. sizes, and ore 


LACLEDE STEEL COMPANY 


Producers of St 
Construction Steel 


Louis, Mo. 
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No other doors offer 
all these advantages 





Overhead crane rails, extending 
only an inch or two from face of 
door, can’t interfere with door ac- 
tion. All overhead space is available 
for hoist, crane and conveyor equip- 
ment. 


All floor space around Kinnear 
Rolling Doors is fully usable at all 
times. 

No sacrifice of space on narrow 
loading platforms with Kinnear 
Rolling Doors. They need no room 
inside or outside the building for 
opening and closing action. 

. Windows can be placed right next to 
Kinnear Rolling Doors . . . they are 
never blocked off when the doors 
are operated. 


Supports or other superstructure 
can be placed close to sides, front 
and top of Kinnear Rolling Doors 
—inside or outside the building. 


Light from overhead fixtures is 
never blocked off by Kinnear Roll- 
ing Doors, they coil compactly 
above the opening. 

Wind can’t blow Kinnear Doors 
back and forth, or damage them. 
Edges are anchored in steel tracks 
from floor to ceiling! 


Kinnear Rolling Doors open 
straight upward, coiling completely 
out of the way of traffic, safe from 
damage. 

The opening is cleared from jamb 
to jamb and floor to lintel. No pro- 
jecting edges or parts to obstruct 
opening. 








10. A continuous curtain of strong in- 
terlocking steel slats gives you extra 
protection against fire, theft, intru- 
sion, wind, weather and accidental 
damage. 

1], Kinnear smooth, upward action is 
ideal for time-saving motor opera- 
tion, with convenient remote con- 
trol. Rugged Kinnear motor opera- 
tors do the trick. 

12. Kinnear’s interlocking steel slat cur- 
tain is not only more rugged and 
longer lasting, but permits any 
number of slats to be individually 
replaced if accidentally damaged. 
Lower maintenance costs! 

You get many other advantages in addition 

to those highlighted above in Kinnear 

Rolling Doors. They are built any size, 

with motor or manual operation. Easily in- 

stalled in old or new buildings. Write for 
complete information or recommendations 


THE KINNEAR MANUFACTURING CO. 


Factories 1080-90 Fields Ave., Columbus 16, Ohic 
1742 Yosemite Ave., San Francisco 24, California 
Offices and Agents in All Principal Cities 





Saving Ways in Doorways 


INNEAR 


ROLLING DOORS 


Kinnear Rolling Doors 
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RECENT 
BOOKS 





Geophysical Studies in the Antarctic 


Prepared under the Office of Naval Research by 
r. C. Poulter, this report is of interest to those who 
contemplate seismic studies of ice fields, whether 
shelf ice, continental ice, ice caps, glaciers, perma 
frost, or ice- and snow-covered land areas It 
deals primarily with the geophysical aspects of 
the second Syrd Antarctic expedition. Among 
the sections covered are sound absorption and trans 
mission phenomena, seismic equipment and field pro 
cedure, methods of determining depth, physical 
structure of the shelf ice, snow tremors and geysers 
surface elevation, tide cracks, and 
Stanford Research Institute, Stan 

109 pages, $4 


ice movement 
water current 
ford, Calif.. 1950 


Foundations of Structures 


Written for civil engineering students, Founda 
tions of Structures covers the planning and dimen 
sioning of foundations encountered in ordinary en 
gineering practice The author, C. W. Dunham 
shows how to obtain and interpret data regarding 
soils, how to plan the support of a structure upon 
them, and how to devise means for the construc 
tion of the foundation A wide variety of founda 
tion problems is illustrated, and there is an exten 
sive treatment of bridge piers and abutments 

MecGraw-Hili Book Co New York, Toronto 


London, 1950, 679 pages, $7.50.) 


(A) Manual for the Slide Rule 


Prepared as a text for short courses covering the 
use of the scales on modern duplex-type slide rules 
4 Manual for the Slide Rule, by P. E. Machovina 
deals with the logarithmic theory on which the 
scales are based as well as the principles of oper 
Practice problems are included at the end 
McGraw-Hill Book Co., New York 


78 pages, 75 cents 


ation 
of the text 
London, Toronto, 1950 


Massivbogen und Viadukte 


H. Fiesinger’s long experience in design and con 
struction is utilized in his book, Massirvbogen und 
Viadukte, which deals with the reinforcement and 
repair of massive arches and viaducts, including 
procedures and their application to specific proj 
ects Detailed tables and sketches show design 

which characterize 

Verlag von Wilhelm 
88 pages, 9 D.M 


factors (moments, forces, etc 
various bridges in Germany 


Ernst & Sohn, Berlin, 1950 


The Nomogram 


A discussion of the general mathematical theory 
of computation charts is combined with practical 
directions for their construction and use in The 
Nomogram by H. ]. Allcock and J. R. Jones De 
tails of construction are emphasized and examples 
are given illustrating the various methods employed 
The connection between intersection and align 
ment nomograms, and a new appendix dealing with 
the formation of the basic determinant for nomo 
grams of the third class are presented in this fourth 
edition, which has been revised by J]. G. L. Michel 
Pitman Publishing Corp., New York, Toronto, Lon 
don, 1950 238 pages, $3.75 


Underpinning, Its Practice and Applications 


Devoted to technical descriptions of underpinning 
methods and applications for foundation construc 
tion, this volume by E. A. Prentis and Lazarus 
White also contains an introductory treatise on 
soil mechanics and appendixes covering specifica 
tions, legal aspects, and rates of pay New chap 
ters on the raising and moving of heavy structures 
und cn the recent renovation work done on the 
White House are included in this second revised 
Columbia University Press, New York 


374 pages, $10 


edition 


N.Y... 1950 
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— Yy Test 3 at our expense... you'll find every New MicRoTOMIC 
rarding 
ec ~ Drawing Pencil IDENTICAL to every other one of the same 
— ' Ps degree! Eberhard Faber’s newly-developed quality controls 
a a make it positive! 


EVEN THEIR ‘NEW LOOK’ MAKES FOR BETTER WORK 
NEW IDUSKIGRAW) selected by hundreds of draftsmen as the 


least distracting, most distinctive drawing pencil color. New ‘bull’s- 


MI ROTOMIE 


hovina 
ch the 


{ oper eye’ degree marking on 3 sides—always in sight! 
he end 


r York 
MESSISMUDGE on your tracings, because New Microromic lines 


leave fewer loose, smearable particles! New Hi-Density Wood- 


clinched leads—stronger, tougher, slower wearing! 


ing the 
e rules 


nd con 
en und 
‘nt and 
cluding 


CLEARER PRINTS) because Microtomic’s new HI-DENSITY lines 








ic pro} 
oe are exceptionally opaque to the actinic rays of high-speed ‘printers? 
vithetm Result...dead-white lines, without feathering or blurry edges! 
theory New Dynamic Balance 
in The Lead Holder...try one! 
De ' b 

amples 
ployed 

align 





ng with GP. Oe eS OS BW SBS eee mee 
nomo 


. va aw, @ 
how | 1€e! TRY THE > against 7 test I EBERHARD FABER PENCIL COMPANY, DEPT. CE-2, 


», Len I 37 GREENPOINT AVENUE, BROOKLYN 22, KN. Y. 


3 New Microtomic Drawing Pencils—rree! Test them Send me 3 New Microtomic Drawing Pencils 

















: : , ate “f ' . FREE. I'll test their uniformity against my present 

ations against your present pencils—see which is more uniform! i ‘Is. D va 
. ‘ penciis. Vegree.......... (speci, ly one) 

pinning Mail the coupon for your FREE Test Samples now! | 
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York - City. State. 
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Enaincering _oocietics 


PERSONNEL SERVI ». INC, 


NEW YORK e CHICAGO DETROIT SAN FRANCISCO 
8 W. 40th ST. 84 E. RANDOLPH ST. 100 FARNSWORTH AVE. 57 POST ST. 









Now Is the Time to Make Your Availability Known to Your Personnel Service! 


office of the Engineering Societies Personnel Service, Inc., New York, 


Our registrations of men available are at an all time lou Vany 
fine executive and opportunities are available for which 
the Service does not have the personnel to recommend Therefor 


ekineg a better opport inily, contact the near 


Chicago, Detrott, or San Francisco 
The opportunity you have been waiting for may be waiting for you 
now! —Alfred H. Meyer, Executive Director 


engineering 


; 


you are unemployed or 


Men Available iting charge of design and construction of industrial 

buildings, bridges, and heavy engineering struc 

Civi, ENGINEER Assoc. M. ASCE 38 This placement service is available to tures as chief structural, project, and resident 
married, | child; registered Massachusetts; 16 members of the Four Founder Societies. engineer. Contract administration; client rela 


specifications; nego 
C-651 


If placed as a result of these listings, the tions; design; estimating 


years excellent construction supervision, execu 


tive, administration, and organization experience applicant agrees to pay a fee at rates tiating; cooperating with consultant 

8 years foreign service; limited design experience listed by the service. These rates— i _ 

Location immaterial if family can accompany established to maintain an efficient non- Civit ENGINEER; Assoc. M. ASCE; registered 

C-H48 profit personnel service—are available professional engineer; age 41 21 years’ varied 
experience including design, layout and super 


upon request. The same rule for pay- 
ment of fees applies to registrants who 
advertise in these columns. All replies 
should be addressed to the key numbers 
indicated and mailed to the New York 
Office. Please enclose six cents in post- 
age to cover cost of mailing and return of 


vision of construction, building projects, water 
works, sewerage systems; also chemical and ex 
plosive plant layout Desires position with con 
sulting engineer with possibilities of partnership 
or construction company on salary-bonus basis 
Location optional. C-652 


Student M. ASCI 





STRUCTURAL ENGINEER 
25 single immune to draft graduate, Univer 
sity of Oklahoma, January 1951. willing to travel 
Has worked for Oklahoma State Highway De 
partment, steel fabrication shop. house construc 





a, y~ ae sales Interested in struc application. A weekly bulletin of engi- 12 , 
— “we sears construction, and sales engi neering positions open is available to Positions Available 
eerin » i ieti 
& members of the cooperati societies at 
oc : ENGIN S experi 
| 9 qubecrigtion rate of $3.05 per quarter ased tn penctal plaut cagineering end constrec 
encec gener: é " g a 
Civia i NGINEER jun. M ASCE BCE or $12 per annum, payable in advance. tion Salary to start, $3,600-$5,100 a year 
University of Virginia; Virginia license: veteran Location, Ohio VY-4540(4) 
married; 1 year experience as construction engi - . 
neer, estimator and expediter; desires position SANITARY AND HypRavutic ENGINEER with at 
with future Location desirable Northeastern Proyect ENGiIneeR; Assoc. M. ASCE; age 49 least 10 years’ experience in the designing of sew 
United States C-650 raduate; 28 years’ experience including complete age and water systems, sewage treatment plants 





HYDRAULIC ENGINEERS NEEDED 


ENGINEERS Grumman Aircraft Engineering Corp. 


To Design Military Aircraft 
Qualified by actual experi- 


ence to make basis engineering 
determinations and to prepare 





Openings Include: 
Stress Analysts 
Structural Designers 
Design Draftsmen 
Aerodynamicists 
Flight Test Engineers 
Research Engineers 
Applied Loads Engineers 
Structural Test Engineers 
Weights Engineers 
Instrumentation Engineers 


studies, estimates, specifications, 
and designs for Hydroelectric 
projects. 


Salaried position commensur- 
ate with experience; location in 
Boston office of leading engi- 
neering concern. In reply please 
state educational qualifications, 
work experience, and salary 
desired. Aircraft experience is desirable but Graduate and 
Post-graduate Engineers with experience or advanced 
training in Structural Design (Civil, Marine, ete.) ' 
Mechanical Engineering, Electrical or electronic 
fields are urged to apply. 





Present employers will not be 
contacted before personal in- 


terview. _ , 
Please send resume of training and experience to: 


Engineering Personnel Department 


GRUMMAN AIRCRAFT ENGINEERING 


Box C. E. 194 
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BETHPAGE, LONG ISLAND, NEW YORK 
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water treatment plants, reservoirs, dams, and mis 
cellaneous sanitary and hydraulic municipal 
projects. Work also includes investigations 
studies and reports for consulting firm Loca 
tion, Massachusetts Y-4579 


ENGINEERS a) Civil or Mechanical Engi 
neer, graduate, with broad experience in design 
and preparation of plans and specifications for 
industrial facilities, utility systems, and airfields 
Will assist in the supervision of architect-engi 
neers contracts for military construction and 
will involve review of plans for conformance with 
established design criteria and directives. Must 
be qualified to deal with representatives of mili 
tary establishments and architect-engineer firms 
concerned with the various projects Salary 
$5,400-$6,400 a year b) Architect, graduate 
architect, capable of preparation of master plans 
for military installations. Should be capable 
designer and have had a broad experience in prep 
aration of layouts and the development of plans 
for large areas or municipalities. Salary, $4,600 
$5,400 a year. Location, Washington, D.¢ 
Y-4652 





ENGINEERS 1) Imstructor or Assistant Pro 
fessor, civil graduate, with advanced degree and 
some practical experience in structural design, to 
teach undergraduate courses and later more ad 
vanced structural courses Some interest in 
structural research, primarily experimental 
would be desirable 6) Research Assistant or 
Associate, civil graduate, to assist in structural 
research, primarily experimental Some experi 
ence in laboratory desirable, for assistant, and 
mandatory for associate. Opportunity to work 
for master’s or doctor's degree Location, cen 
tral New York State V-4675 


ENGINEERS for airport construction project 
a) Chief Civil Engineer for pavement design and 


soils analysis. Salary, $9,360 a year b) Pro 
ject Engineer. Salary, $8,580 a year ©) Sani 
tary Engineer Salary, $7,800 a year i 


Structural Design Engineer Salary, $7,800 a 
year (e) Chief Estimator and Specification 


Writer. Salary, $7,800 a year f) Soils Engi 
neer. Salary, $7,800 a year g) Senior Drafts 
men. Salary, $5,720 a year (hk) Equipment 
Superintendent Salary $8,580 a year t 
Assistant Superintendent heavy) Salary 
$6,240 a year j) General Superintendent 
Salary, $9,360 year. (k) Safety Engineer 








junior. Salary, $5,970 a year. In addition to 
the above salaries, there are proportionate cash 
subsistence and quarters allowances Duration 
about 2 years Location, Foreign VY -4687 


For Concrete 
Construction... 
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ENGINEERS a) Maintenance Engineer, civil 
graduate, 45-55, with considerable experience in 
the maintenance of asphalt and concrete high 
ways Salary, $10,000 a year 6) Superin 
tendents, 3 Equipment Superintendent to take 
complete charge of maintenance and operation of 
road building equipment, and 2 Field Superin 
tendents for the construction and repair of high 
ways Salaries, $7,000-$8,000 a year Loca 
tion, East Y-4699 

ENGINEERS 1) Structural Detail Drafts 
men Must have had experience in the making 
of detailed shop drawings for the fabrication of 
structural steel for buildings, bridges and similar 
structures 6) Structural Detail Checkers with 
experience in checking of such drawings Posi 
tions are permanent excellent working condi 
tions and opportunities Salaries open Loca 
tion, California V-4728 

ENGINEERS 2) Structural Engineers’ with 
broad experience in design of bridges and other 
heavy structures of steel and reinforced con 
crete Must be capable of assuming responsible 
charge of important elements of major projects 
Excellent opportunities for advancement in the 
organization of a major consulting engineer lo 
eated in the East b) Field Engineers experi 
enced in design and control of asphaltic concrete 
mixtures and the construction of bituminous base 
courses and asphaltic concrete pavements, for 
field inspection on construction in the East 
4732 

ENGINEERS 1) Engineering Trainee, 21-25 
B.S. degree Will be required to attend Spanish 
classes. Must be physically able to work in 
places of considerable height and in tight quarters 
such as inside drums and towers Will be trained 
in inspection and testing of all types of company 
pressure vessels and metal equipment; calculat 
ing and checking design of pressure vessels, heat 


exchangers, piping and boilers, etc Must be 
willing to travel extensively Salary, $5,700 
$6,600 a year 6) Engineer Trainee, 22-26, B.S 


in C.E., with up to 2 years’ experience. Spanish 
desirable Will run elevations and make loca 
tions of wells, roads, and other installations, make 
cost estimates, designs, technical calculations of 
new installations, etc Salary, 26,840 a year 

) Ergineer Trainee, 22-30, civil engineering 
degree, with | or more years’ experience pre 
ferred. Spanish desirable. Work will include 
general layout, design and construction of 
houses, industrial buildings, plants, pump sta 
tions, and tank farms. Specific work pertaining 
to municipal engineering Salary $5.700 a 
year Location, South America V-A734 


Calcium 
Chloride 


day .. . cut costly protection time in half. . 


Compar 
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schedules and reduce costs 


40 Rector Street, New York 6, N. Y. 
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ENGINEERS (a) Senior Engineer, 33-38, civil 
degree, with 10 to 15 years’ experience in general 
types of engineering pertaining to construction of 
industrial and residential areas and marine struc 
tures, water supply, and sewerage treatment 
plants. Should be qualified office administrator 
Will be responsible for preparing and for process- 
ing mecessary paper work including budgets, 
estimates, drafting, cost data, statistics, and cor 
respondence. Salary $8,640-$9,600 a year 
6) Senior Engineer, 33-38, civil degree, with 10 
to 15 years’ experience in engineering pertaining 
to soil mechanics Will study, design, and in 
spect projects involving supporting value of soils 
pile capacities, stability of slopes, roadways, and 
embankment dams. Specific duties will be con 
cerned with working out solution to methods of 
operation in the Delta areas. Salary, $8,640 
$9,600 a year. Spanish desirable. Location 
South America V-4736 

StrructuRAL Desitcner, 30-40, single preferred 
with civil or mechanical degree, and 8 years 
structural design and drafting experience. Struc 
tural designer with refinery experience preferred 
Will design, draft, and check structures of steel 
reinforced concrete, or timber, including mill 
buildings, trestles, pipe supports, piers, wharves 
tanks, etc Will make necessary field investi 
gations of existing structures and determine 
safe loads as well as make recommendations for 
necessary repairs Salary, $7,320-$8,280 a year 
Location, Netherlands East Indies Y-4738 

EVALUATION Direcror, 45, civil or mechanical 
graduate, for U.S. Navy, to evaluate equipment 
structures, material and process used in Navy 
shore establishments and by construction battal 
ions. Salary, $8,800 a year. Location, Cali 
fornia V-4755. 

Fietp ENGINEER with considerable experience 
in hard rock tunneling Will supervise and cer 
tify construction work done by contractors 
Salary open Location, East Y-4774 

Fietp CONSTRUCTION SuPERVISOR for work in 
connection with the remodeling and rebuilding 
of retail stores throughout the country Gradu 
ate architect desired Some practical building 
construction experience desirable Single status 
preferred, as position requires being away from 
headquarters almost constantly Headquarters 
Ohio. Y-4778(a) 

Cuter Structurar. Enoineer, 35-45, to head 
up a structural design department for engineer 
ing company in the building field Salary 
$8,000-$10,000 a year Location, New York 
N.Y Y-4787 


Continued on page 86 





STEPS UP COLD WEATHER SCHEDULES 
— REDUCES COST 


on Portland Cement. You can step up cold weather 


Here’s the story of what Calcium 
Chloride will do for cold weather 
concrete construction—and its effect 


. . lengthen the pouring 
reduce 


or eliminate overtime finishing with the addition of 
Solvay Calcium Chloride to your concrete mix. For 
details, send for “The Effects of Calcium Chloride on 
Portland Cement,” a 40-page semi-technical book 
the result of research conducted by nationally recog- 
nized authorities, giving details of carefully controlled 
tests made in the field and in the laboratory. 


BOOK AVAILABLE ON REQUEST—For = 
your copy of “‘The Effects of Calcium Chlor- 
ide on Portland Cement,”’ fill in and mail 
this coupon today—there’s no obligation 


© 
Ww 
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STRENGTH is vita 


Be doubly sure when you specify pipe for 
mains to be laid under city pavements. 
Sure that it effectively resists corrosion. 
Sure, also, that it has the four strength fac- 
tors, listed opposite, that pipe must have 
to withstand beam stresses, external loads, 
traffic shocks and severe working pres- 
sures. No pipe, deficient in any of these 
strength factors, should ever be laid in 


84 


paved streets of cities, towns or villages. 
Cast iron water and gas mains, laid over a 
century ago, are serving in the streets of 
more than 30 cities in North America. 
These attested service records prove that 
cast iron pipe not only assures you of 
effective resistance to corrosion but all of 
the vital strength factors of long life and 
economy. 
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in pipe for city streets 


No pipe that is deficient in any of 


the following strength factors should 
! ever be laid under paved streets. 


CRUSHING STRENGTH 


| 
| 


The ability of cast iron pipe to withstand external loads imposed by 
heavy fill and unusual traffic loads is proved by the Ring Compression 
Test. Standard 6-inch cast iron pipe withstands a crushing weight of 
more than 14,000 lbs. per foot. 


"BEAM STRENGTH 


When cast iron pipe is subjected to beam stress caused by soil settle- 
ment, or disturbance of soil by other utilities, or resting on an obstruc- 
tion, tests prove that standard 6-inch cast iron pipe in 10-foot span 
sustains a load of 15,000 lbs. 


SHOCK STRENGTH 


The toughness of cast iron pipe which enables it to withstand impact 
and traffic shocks, as well as the hazards in handling, is demonstrated 
by the Impact Test. While under hydrostatic pressure and the heavy 
blows from a 50 pound hammer, standard 6-inch cast iron pipe does not 
crack until the hammer is dropped 6 times on the same spot from pro- 
gressively increased heights of 6 inches. 


BURSTING STRENGTH 


In full length bursting tests standard 6-inch cast iron pipe withstands 
more than 2500 lbs. per square inch internal hydrostatic pressure, 
which proves ample ability to resist water-hammer or unusual working 


pressures. 





CAST IRON PIPE RESEARCH ASSOCIATION, THOS. F. WOLFE, MANAGING DIRECTOR, 122 SO. MICHIGAN AVE., CHICAGO 3. 


CAST IRON PIPE tiivtn: 
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Save time and money 
on construction jobs 











The reference aid that 
helps you solve your 
toughest construction 











problems 
With the construction work that lies ahead for 
every engineer t is only up to you to assure 
yourself of superior workmanship-—ensure your 
work of the finest structural qualitic by pro 
iding yourself with this revision of the famous 
Hool and Kinne Library—the books which for 
years have been providing struct il engineers 
with the facts they need on every problem cor 
eerned with the design and construction of civil 


engineering structures 


HOOL & KINNE’S 
Structural Engineers’ 
Handbook Library 


Revised by R. R. ZIPPRODT 


and prepared by a staff of sirty-three well-known 
engineers, each a specialist in his field 
6 volumes; 3763 pages; 2719 illustrations; 
63 contributors 
Each one of these six 
reference in itself on some aspect of structural 
rhe library 


volumes is a complete 


engineering 


pe» COVERS the how and why of foundation and 


ibstructure design and construction, the general 





theory of structural members, the detailed design 
of such members and the design of their connec: 
tion with other members 
> EXPLAINS the prin es of statics, reactions 
moments and shears beams and trusses, in 
fluence lines, methods of computing stresses in 
ateral trusses and portal bracing 
®& GIVES details of design and construction of 
teel, timber and concrete structures of all type 
EXAMINE IT FREE! 
We invite you to inspect these books for yo 
elf, because we know that that is the one way 
mui can realize their true slue to you, and to 
the jobs tl yu che You want to back up your 
wn knowledg sure, easy-to-get facts, and 
want to n your workmanship worthy of 
ir best t effort Therefore, the best 
est me make is to add to your own 
experience working aids given in th 
lependable library 
Send for all six books, and allow them to go 
to work for you on your toughest problems 





10-DAY TRIAL EXAMINATION 





' 
| McGraw-Hill Book Co , 330 W. 42 St. N.Y. 18 | 
Y y H 4 K Sr tural f | 
I Library § ' f the books prove satisfac- | 
| ‘ $4 avs and $é t | 
| a a b f ch ks, $44.9 f | 
pew , | 
| 

a | 

I | 

| 

ot 7 
| Posit NG-2-51 

| This offer applies to U.S. only | 
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Positions Available 


Continued from 


ArekA Enotneer, 35-40, civil graduate, ca 
pable of taking complete charge of construction 
contracts for the owner on chemical plant con 


truction Must be extremely cost conscious 
Salary $8,000 a year Location, East y 
1790 

Estrmmaror, 40-50, civil graduate, to take com 


lete charge of all estimating for large contrictor 
n building and heavy construction Salary 
$8,000-$10,000 a year Location, Washington 


tate V-4794 

Bripce ENGIneeRr, civil graduate, with at least 
O vear professions! civil engineering exper:ence 
ncluding 4 years in responsible charge of high 


way bridge design and 2 years in supervision of 
bridge construction, to act as principal assistant 
to the county engineer, with the responsibilities 
f technical and administrative head of the bridge 
engineering division Duties involve the design 
supervision of construction and maintenance of 
bridges and culverts in the county highway sys 
tem Salary, $6,500 a year to start Location 
New Jersey V-4796 


ENGINEERS 1) Chief Engineer. graduate in 
ty planning, with 15 years’ experience in plin 
ning, design and administration, housing develop 
ment, airports, road nets, technical install :tions 
etc Salary $12,000 a year 6) Architect 
raduate of architectural school for city planning 
Must have had 10 years’ experience and be thor 
oughly familiar with planning. design, super 
vision, technical installation, housing and com 
munity development, airports, layouts, etc. (c) 
Architect, graduate of accredited school of archi 
tecture, with 10 years’ experience in contemporary 
rchitecture including planning design and 
upervision, especially reinforced concrete under 
round structures i) Airport Engineer, gradu 
te in civil engineering, with airport major or 
equivalent in experience. Should be thoroughly 
familiar with airport planning, design and con 
truction e) Civil Graduate, with 10 years 
experience in sanitation, sewerage, water works, 
oils, materials, planning, design and supervision 
Location, Okinawa. Company will pay trans 
portation both ways No dependents will be 
permitted to accompany applicants. Will be 
covered by accident policy of $10,000, also 
Workmen's Compensation of $10,000. Appli 
cants will be given 2 days per month leave to 
be accrued Must sign l-year contract, subject 
to renewal at end of year, dependent on condi 
tions Room and board in Army headquarters 
Y-4798 


STRUCTURAL ENGINEERS 1) Structural Engi 
neer, state license, and about 5 years’ experience 
contact with contractors and estimate fabricated 
structural steel users. Sales personality. Knowl 
edge of conveyors for factory buildings and 
highly fabricated light and medium-weight 
tructural steel products Will be office engineer 
for manufacturer of fabricated structural steel 
products. Salary to $12,000 a _ year b) 
Structural Detailer-Designer with about 3 years 
experience detailing fabricated structural steel 
products. Capable of taking charge of engineer 
ing for manufacturer Knowledge of fabricating 
practices Informed about contacting custom 
ers Will take charge of engineering depart 
ment for a manufacturer of fabricated structural 
teel products. Salary. $6,000-$7,500 a year 
Location, Illinois R-7270 


GENERAL FIELD SUPERINTENDENT, civil engi 
neering background, well experienced and com 
petent to act as general engineering construction 
superintendent of steel plant Able to operate 
with survey crews, supervise and check construc 
tion crews, thoroughly informed regarding founda 
tions, steel construction for machinery installation 

nd building trade Knowledge of and ability 
to handle field construction changes and act as 
chief construction representative on job Salary 
commensurate with experience Location, Texas 





rRUCTURAL ENGINEER, graduate, with experi- 
ence in design and construction of reinforced 
oncrete structures. Duties include technical as 
tance and promotion of reinforced concrete 


Salacy open Location, Missouri Y-4832 


GENERAL SUPERINTENDENT, steel plate, with 
about 3 years’ experience supervising fabrication 
of structural steel and plate work. Knowledge of 
foundry and machine shop Will be general 
superintendent of a structural steel fabricating 
shop operating own machine shop and foundry 
Salary open. Location, Texas. R-7285(a) 
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uery Tuch 
BUILT FOR 
DURABILITY 


All Layne Well Water Systems are de- 
signed and built to give many years of du- 
rability—and that durability extends into 
every part from motor base*to well screen. 
Once installed according to Layne's own ex- 
clusive methods, these ground water supply 
systems have a record for giving extraordinary 
satisfaction over extremely long periods of 
time. This means that as an investment, Layne 
Well Water Systems always more than justify 
their cost. 

Layne knows that without durability, all of 
their fine designing and high efficiency fea- 
tures would be lost. As the world's most 
widely experienced builder of ground water 
supply equipment, Layne knows what it takes 
to create durability. 

Layne designs and builds complete well 
water systems, drills the wells and installs 
pumps to produce ground water for any pur- 
pose,—cities, factories, processing plants, 
etc. No charge is made for their study and 
recommendations. 

For further information, catalogs, etc., 
address 


LAYNE & BOWLER, INC. 
General Offices Memphis 8, Tenn. 


Layne 


WELL WATER SYSTEMS 
VERTICAL TURBINE PUMPS 


ASSOCIATED COMPANIES: Layne-Arkansas Co., 
Stuttgart, Ark * Layne-Atiantic Co., Norfolk, Va. * 
Layne-Central Co., Memphis, Tenn. * Layne-Northern 
Co Mishawaka, Ind * Layne-Loutsiana Co Lake 
Charles. La. * Louisiana Well Co., Monroe, Ia e 
Layne-New York Co., New York City * Layne-Northwest 
co Milwaukee, Wis. * Layne-Ohio., Columbus, Ohio 
* Layne-Pacific, Inc., Seattle, Wash. * The Layne- 
Ltd Houston, Texas * Layne-Western Co 
Kansas City. Mo. * Layne-Minnesota Co., Minneapo!l's, 
Minn. * International Water Corporation, Pittsburgh, 
Pa. * International Water Supply. Ltd., London, Ont 
Can. * Layne-Hispano Americana, 8S. A., Mexico, D. F. 
* General Filter Company, Ames, Iowa 
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Draws a line 
1/t0th of a mile long 


with 1 filling! 


WORLD’S ONLY 
DRAWING INK 
FOUNTAIN PEN 


WITH INTERCHANGEABLE NIBS 
































Saves thousands of 
time-wasting pen fill- 
ing operations for the 
ortist or draftsman — 
insures uniform thickness 
of line from hairline to 46" 
thick. Ideal for lettering, 
freehand drawing, techni- 
cal drawing, sketching, of 
» stenciling with the inter- 
changeable nibs. Graphos uses 
ony drawing ink, black or col- 
ored. Handles exactly like any 
drawing pen—beoautifully bal- 
onced, light-touch. Time-tested — 
thousands in use in leading droft- 
ing rooms and art studios all over 
the world 


Ask your dealer — or write 
for illustrated booklets 


JOHN HENSCHEL & CO., inc. 


105 EAST 29th STREET 
NEW YORK 16, N. Y. 














CLEAN, UNBROKEN LINES 
WHEN YOU DRAW WITH 


SJelican WATERPROOF 
DRAWING INKS 
Yes, even fine lines are obtained with 
out breaks and without running with 
these superb inks bocked by 112 years of 
quality manufacture. Absolutely water 
proof; free-flowing; will not dry in rul 
ing pen. Intense, opaque black and 19 
cleor, brilliant colors, blendable and 
dilutable. In 1 oz. bottles, handy car- 
tridges and larger containers. 
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New Publications 





Employment Reference Corrected. In the bibliog 
raphy of recommended reading published with the 
article, ‘What Is the Right Job for Me,’’ in the 
December 1950 issue, it was stated that the book 
‘Six Ways to Get a Job,”” by Paul W. Boynton of 
the Socony-Vacuum Oi! Co., Inc., could be ob 
tained free upon application to the author. This 
statement was in error The volume is published 
by Harper & Brothers, New York, currently in a 
1945 edition at $1.50. In April 1951, a third re 
vised edition will be available at $2 

A pamphlet, “So You Want a Better Job,’’ by 
Mr. Boynton is published by the Secony-Vacuum 
Co., Inc., New York, N_Y., and is distributed free 
by the company 


Public Works. Economic and social aspects of 
international collaboration in the building field are 
covered in a summary of the General Meeting of 
the delegates of the International Federation of 
Building and Public Works, held in Venice in 
September 1950 Inquiries concerning the sum 
mary, Bulletin of the International Federation 
Building and Public Works, which is published in 
English, should be addressed to the Federation 
9 Avenue Victoria, Paris, France 


Survival Under Atomic Attack. Detailed in 
structions for surviving an atomic bomb raid with 
out a Geiger counter, protective clothing, or special 
training is presented in an official government 
booklet, Survival Under Atomic Attack. Issued 
by the Civil Defense Office of the National Security 
Resources Board as Document 130, this simple 
non-technical work is obtainable from the US 
Government Printing Office, Washington, D.C., at 
10 cents each A 25 percent discount is allowed 
on orders in excess of 100 copies 


Highway Research. Material on anti-skid 
properties and experiments with powdered rubber 
constitute Bulletin No. 27 of the Highway Re 
search Board Also available from the Board is a 
special 110-page publication, consisting of the 
Report of the Committee on Roadside Develop 
ment and special papers presented at the 29th 
annual meeting of the organization, which sells for 
$1.50 All inquiries should be addressed to the 
Highway Research Board 2101 Constitution 
Avenue, Washington, D.C 


Civic Auditoriums. Many questions created by 
the relatively recent growth of public ownership 
of auditoriums are discussed in a pamphlet called 
Municipal Auditoriums. With the use of ques 
tionnaries, Farrel G. Symons has collected factual 
data about the construction, management, and 
operation of civic auditoriums throughout the 
country. Copies may be obtained from the Public 
Administration Service, 1313 East 60th St., Chicago 
37, I11., for $2.50 each 


Arkansas River Maps. A folio of maps of The 
Arkansas River in Arkansas, scaled at approxi 
mately 1 in. to 1 mile, shows the river's course in 
Arkansas from Little Rock to the mouth. The 
maps are for sale by the Vicksburg District, Corps 
of Engineers, U.S. Army, P. O. Box 60, Vicksburg 
Miss., for 50 cents 


Airport Study. Present air transportation facili 
ties, and a program for future development are 
considered in the California Airport Study by the 
Engineering Staff of the California Aeronautics 
Commission The current publication is the first 
part of a trilogy which will form a complete aero 
nautical and economic analysis of the airports of the 
state. Copies may be obtained from the Printing 
Division, Documents Section, 11th and O Streets 
Sacramento, Calif., for $2.50 plus tax 


Traffic Bibliography. A bibliography covering 
recent publications, compiled by the Transportation 
and Communication Department of the Chamber of 
Commerce of the U.S., called Bibliography 
Publications in the Field of Street and Highwa 
Traffic, is now available Inquiries should be ad 
dressed to the Transportation and Communication 
Department, Chamber of Commerce of the U.S 
Washington, D.C. 


( niinued on page 8&8 








5 OS 1951 EDITION 


COPYRIGHT 1951 
English and Spanish Texts 


DIRECTIONS FOR MAKING ASTRONOMICAL 
OBSERVATIONS AND COMPUTING RESULTS. 
Azimuth by Direct Solar Observation and time 
from same observation. Meridian by Solar 
Attachment. Meridian by Polaris at Elonga- 
tion. Azimuth by Polaris at any Hour Angle. 
Latitude by Sun at Noon. Latitude by Polaris 
All requisite tables (except 5 place trigono- 
metric.) 
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BUZKA Transit 


Make 
Your 
Job 
Easier 


Work fast and accurately with ao Berger in- 
strument — get more work done in a day. 
Errors are eliminated, costly manpower saved. 
Go for years if not for a lifetime without 
“laid up" instruments and repair bills. 
Get unparalleled economy, not only in the long 
run, but in everyday use. 


Leadership BERGER Since 1871 
THIS COUPON BRINGS DATA 


C. L. BERGER & SONS, INC. 250 
37 WILLIAMS ST. 
ROXBURY, BOSTON 19, MASS. 


Send me the 19§1 Edition SOLAR EPHEMERIS 


Title 
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WATER 
MEASUREMENT 
OR CONTROL 


STEVENS 


GRAPHIC, VISUAL OR 
AUDIBLE REGISTRATION 


Whether you need a simple staff 
gage, float gage or complex re- 
mote operated recorder, there is a 
STEVENS. instrument to meet your 
requirements. Water level or flow re- 
corders for weekly service or long 
periods of unattended operation, 
direct float operated or remotely con- 
trolled; indicators, controls for alarms 
and pumps...the STEVENS line is 
complete in the field of water meas- 
urement and control. We also wel- 
come inquiries concerning special 
problems. 

Pioneers in the field of water level 
recording for more than 43 years, 
LEUPOLD AND STEVENS IN- 
STRUMENTS, INC., have developed 
and perfected precision water meas- 
uring instruments of all types to meet 
a variety of specific needs, especially 
for water works, sewerage, irrigation 
and industrial uses. 

Write for literature and information 
on accurate and dependable STEVENS 
water measuring instruments. 
LEUPOLD AND STEVENS 
INSTRUMENTS, INC. 
PORTLAND 13, ORE., U.S.A. 
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New Publications 


Continued from page 87 
President's Highway Safety Program. 
tion received from all the states and 600 cities on 
the progress of the Action Program for highwy 
and proposals for the future are consolidated 


Informa 


safety 


in Priorities in the Acti Program Che primary 
purpose of the 1950-1951 inventory and guide for 
action, formulated by the President's Highway 
Safety Conference, is to alert state officials and 


the public to the mounting crisis of traffic accidents 
$5 cents from the 
Printing Office 


Copies may be purchased for 
Superintendent of Documents, U.S 
Washington, D.¢ 

Pollution \ intergovern 


and civic cooperative 


pattern for 
iction on the growing 


Water 
mental 
problem of pollution of the nation's water resource 
the Public 


is set forth in a new publication of 
Health Service. entitled Clean Water Is Every 
body Busine The booklet degcribes the effect 


of water pollution on all aspects of life and exp! ins 


how a program of public action can be carried out 


to develop comprehensive water pollution control 


progranis, stimulate construction of treatment 
works, provide technical aid and research, encourage 
and invoke 


Single 


recovery and use of waste products 


enforcement mesures when necessary 
available without charge from the Public 
Health Service, Federal Security Agency, Wash 
ington, D C.. and quantity orders from the Super 
intendent of Government Printing 
Office, Washington 20 cents each 


copies are 


Documents 
D.C, at 


Sewerage Facilities. The Public Health Service 


announces that copies of its report, Slatisti 
Summary of Sewage Works in the United States 
Supplement 213 to Public Health Reports, may be 


obtained from the Water Pollution Control Divi 
sion, Public Health Service, Washington 25, D.C 
The report summarizes basic data on the country 
appeared in the 1945 
and Sewage Facilities covering 
over 100 


works which first 
Inventory of Water 
all communities of 
United States 


sewage 


population in the 


Aerodynamic Stability. Availability of Parts I 
and Il in the University of Washington's projected 
series on the stability 
with special reference to the Tacoma Nar 
Part I covers all labo 


1erodynamic of suspension 
bridges 
rows Bridge. is announced 
ratory studies conducted prior to the design of the 
laboratory in which wind-actuated dynami 
models were investigated, and Part II the theoretical 


analyses of the natural modes of vibration of the 


new 


bridge and the models. as influenced by their various 
physical properties Inquiries concerning both 
parts. which are issued as Builetin No. 116 of the 
Engineering Experiment Station, should be ad 
dressed to the University of Washington Pres 
Seattle, Wash 

Engineering Research. A comprehensive defi 


of the role of research in engineering educa 
of 83 leading 
theme of R: 


publication 


mition 


tion. compiled by representatives 


engineering schools, is the central 
Is I 


of the Engineering College Research Council of the 
Engineering Education 


ning, new non-technical 
Society for 


available on request to the Secre 


American 
Free copies are 
tary of the 
Room 7-204, 77 
bridge 39, Mass 


Engineering College Research Council 


Massachusetts Avenue, Cam 


Wood Preservation. The 1950 issue of the an 
nual Proceedings of the American Wood-Preservers 
from the office of H_ | 

Dawson, secretary-treasurer of the A(W.P.A., 839 
Seventeenth St N.W Washington 6, D.C \ 
feature of the 587-page volume is a ten-year index 
for the years 1940 to 1949 Also included are the 
contributed papers, and result 


Association is available 


committee reports 
ant discussion presented at the association's annual 


meeting in Houston, Tex., last April 
Pavement Design. Current methods for the 
design of flexible and rigid pavements are sum 


marized by Robert Horonjeff and John Hugh Jones 


in a 100-page publication, entitled The Design 
Flexible and Rigid Pavement Issued as Univer 
sity of California Syllabus No. 319, the volume 


collates and organizes data previously not available 
practiced by the 
Department of 


Included are design methods 
Corps of Engineers. the Canadian 
lrransport, the Civil Aeronautics Administration 
und the California and Kansas State Highway 
Depart ment purchased from the 
Associated Students Cali 
Berkeley 4, Calif 


Coptes may be 
Store, University of 


fornia at $2.50 each, 


Continued on page 90 





Have you seen the important 


~ a 


on the 
WHITE Engineers’ transit 


Awe & 


- ey - 






¥ ES, the White En- 
gineers’ Transit is a 


fine engineer's instru- 
ment — now made even 
finer with the addition 
of covered levelin g 
screu's and coated optics. 
Covered leveling screws assure you 
of smooth, easy, precise leveling at 
all times, under all kinds of condi- 
tions for the life of the instrument 
itself, 

Coated IPiics 
sharp, accurate images — without 
halation, at longer distances, even 
under adverse conditions, 

Compare the David White Engi- 
neers’ Transit with all others — fea- 
ture for feature — price for price. 
Compare them for accuracy — long 
durability — built-in quality. To 
meet your preference, this instru- 
ment is available with “U" or “A” 
type standards. You'll find you'll buy 
right when you buy a David White. 

Contact our nearest dealer for 
complete details of the David White 
Engineers’ Transit and for other fine 
Engineering Instruments — or write 
direct to David White, 359 W. Court 
Street, Milwaukee, Wisconsin. 


guarantee clear, 


We offer complete, prompt 
repair service on all makes 
of instruments — levels, 
transits, theodolites, etc. 
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GREATER SAVI 


with Reinforced Concrete 


by Specifying 
Reinforcing Bars 


Z, 


that meet 


ASTM A305 





Your steel company is now offering you reinforcing 
bars that meet ASTM Specification A305-50T. Because of their 


higher deformations and closer spacing, these bars provide a greater bond 






between steel and concrete—eliminating the need for hooks under practically 
every condition. Equally important, they reduce the size of tension cracks to 
provide a better appearing structure requiring less maintenance. 

Some building codes already permit greater bonding stresses and the 
elimination of hook anchorage when ASTM A305 bars are used. Similar 
changes in the ACI Building Code are awaiting final approval. 

For greater economies in design and for sounder, more permanent struc- 
tures, specify A305 bars by their new number designations. A new bar chart, 
covering these designations, will be sent you upon request. Write... 


CONCRETE REINFORCING STEEL INSTITUTE * 38S. Dearborn St., Chicago 3 
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SAVINGS 


SPELD-1 


PIPE SYSTEM 

EVERYTHING for g 

COMPLETE PORTABLE 
PIPE SYSTEM 





* FACTORY PACKAGED 
* PIPE COUPLINGS 
® FITTINGS 


© VALVES 





* ACCESORIES 


LIGHTWEIGHT 
SAVES LABOR 
FAST, SIMPLE 


Immediate Installation 


ov one unskilled man. 2% to 12¥, 
° 
block or galvanized. lerner 


szes con be furnish 
ed. ® 
aliens ies eady to lay 


DELIVERED 
READY for 
INSTALLATION 





PIPE SUPPLY CO., INC. 
Berry at North 13th St. 
Brooklyn 11, N.Y 


Phone EVergreen 7-8100 





SEND COUPON NOW 

ALBERT PIPE SUPPLY CO., INC. 

Berry & N. 13th St., Brooklyn 11, N. Y. 
Please send free booklet describing 
your Speed-lay Pipe System and 


services 


FIRM NAME 
ADDRESS 
city STATE 


‘ 

| 

| 

! 

! 

! 

! 
NAME 
! 

| 

' 
—_! 


New Publications 
Continued from page 88) 

Fire in War. The study of Fire Effects of Bomb 
ing Attacks, based on a summary of data accumu 
lated in World War II, has been prepared for the 
National Security Resources Board by the Civil 
Defense Liaison Office, Office of the Secretary of 
Defense. Designed to give guidance and assistance 
to civil defense services in preparing to combat 
mass fires, the report presents problems of ex 
tinguishment and control of mass fires resulting 
from bombing. discusses the principal factors of 
susceptibility to fire characteristic of all cities, and 
suggests methods of appraising them for the pur 
pose of defense For sale by the Superintendent of 
Documents, U.S. Government Printing Office 
Washington 25, D.C for 15 cents 


Sao Paulo Improvements. A report on the Sao 
Paulo Program of Public Improvements, sponsored 
by Ibec Technical Services Corp., has been pre 
pared under the direction of Robert Moses In 
addition to detailed recommendations for a mass 
transportation system s highway network, de 
velopment of parks, sewage disposal systems, and 
mapping and zoning, the report presents sugges 
tions for financing the program Inquiries should 
be addressed to Ibec Technical Services Corp 
Room 5117, 30 Rockefeller Plaza, New York, N.Y 


Hydraulic Research. Circular No. 3 of the St 
Anthony Falls Hydraulic Laboratory at the Uni 
versity of Minnesota provides a current listing and 
brief description of publications and motion pictures 
ivailable. Copies of the circular are available from 
the Director, St. Anthony Falls Hydraulic Labora 
tory. Hennepin Island, Minneapolis, Minn 


Brick and Tile Engineering. Engineering data 
on brick and tile construction are compiled in a 
302-page volume, Brick and Tiie Engineering, pub 
lished by the Structural Clay Products Institute 
Written by Harry ( Plummer, director of engi 
neering and technology for the Institute, the vol 
ume contains latest available engineering informa 
tion on clay masonry construction. It may be pur 
chased from the Structural Clay Products Institute 
1520 18th Street, N._W., Washington 6, D.C., for $5 


Solar Heating. The most important English 
and foreign papers published on the various aspects 
of solar heating between 1930 and 1950 are listed in 
Bibliography on Domestic and Industrial Applica 
tions of Solar Heatin Historical and general ar 
ticles, as well as industrial and residential applica 
tions of solar heating are considered in this ESI 
Bibliography No. 7, which may be purchased from 
the Engineering Societies Library, 29 West 39th 
Street, New York, N.Y., for $2 


Cement Research. The new research and de 
velopment laboratories of the Portland Cement 
Association at Skokie, Ill., are described in a pic 
torial brochure, Dedicated to Progress The publi 
cation also includes an account of the organization's 
other widespread activities Inquiries should be 
addressed to the Portland Cement Association 
33 West Grand Avenue, Chicago, Ill 


Ohio River Pollution Abatement. Substantial 
progress in the Ohio River Valley's regional program 
of pollution abatement is revealed in the Second 
innual Report, 1950, of the Ohio River Valley 
Water Sanitation Commission, which reports 
numerous treatment plants in various stages of 
construction and design This summary of the 
Commission's work may be obtained by writing to 
the Ohio River Valley Water Sanitation Commis 
sion Headquarters, 414 Walnut St Cincinnati 


Ohio 


Foreign Engineering Work. Information and 
advice for engineers interested in working in foreign 
lands is made available in Going Abroad for Busi 
ness by Edmund B. Besselievre, M. ASCE, of the 
Foreign Division, The Dorr Company, Engineers 
New York The publisher is the Reinhold Pub 
lishing Corp., 330 West 42d Street, New York 18 
N.Y., and the price $3 


Construction Training. Impending manpower 
demands make imperative assurance of a continu 
ing supply of skilled workers for the construction 
industry, the Chamber of Commerce of the United 
States emphasizes in a pamphlet Related Insiru 
tion 1 Key to Apprentice Training in Consiru 
tion, prepared by its Construction and Civic 
Development Department Subcommittee on Ap 
prenticeship and Training. The booklet is avail 
able at ten cents a copy from the Chamber's 
Construction and Civic Development Department 
Washington, 6, D.C 


Imperial 


TRACING 
CLOTH FOR 
HARD PENCILS 


@ Imperial Pencil Tracing Cloth has 
the same superbly uniform cloth 
foundation and transparency as the 
world famous Imperial Tracing Cloth. 
But it is distinguished by its special 
dull drawing surface, on which hard 
pencils can be used, giving clean, 
sharp, opaque, non-smudging lines. 

Erasures are made easily, without 
damage. It gives sharp, contrasting 
prints of the finest lines. It resists the 
effects of time and wear, and does 
not become brittle or opaque. 

Imperial Pencil Tracing Cloth is 
right for ink drawings as well. 


Imperial 


PENCIL 


— a 
/ TRACING 


| 


CLOTH 


SOLD BY LEADING STATIONERY AND 
DRAWING MATERIAL DEALERS EVERYWHERE 
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Capital Improvement. Cleveland’s Six- Yea 
Capital Improvement Program is described by the L 4 s K 
City Planning Commission in its Eighth Annual 


Report Trend of improvements, budget for 1951 


and a program for 1952-1956, are some of the con 


rg FOR DIFFICULT FOUNDATION JOBS 


should be addressed to the City Planning Commis 
sion, 501 City Hall. Cleveland, Ohio 


WRITE FOR THIS FOLDER 





Industrial Research. The ninth edition of the 


directory, Industrial Research Laboratorie u 
United States, is now available from the National 
Research Council The 445-page volume contains 


information on the research laboratories of 2,845 
industrial and commercial organizations, including 
the names of the president and research executives 
the personnel of the research laboratories, the 
fields of research activity, whether any consulting 
services are offered, and the size of the laboratory 
library Appendixes give the same information for 
government laboratories which cooperate with in 
dustry, and the other listings for universities and 
colleges offering research services to industry Ihe 
new edition may be ordered from the Publications 
Office. National Research Council, 2101 Constitu 








| tion Ave Washington 25, DC at $5 Checks 
should be made payable to the National Academy 
of Sciences 
"ail . 
Meetings and Conferences 
i 
PATENTED 


American Concrete Institute. Head 
quarters for the 47th annual convention of 
the American Concrete Institute will be the TRADEMARK 
St. Francis Hotel, San Francisco, Calif., 


- aes DRILLED-IN CAISSON CORPORATION 


* al 
- 
: American Concrete Pipe Association. [Cqugalda@le NAG UD ye 0) ae A ML 9 








The American Concrete Pipe Association Afflicted with SPENCER, WHITE & PRENTIS, NEW YORK + WESTERN FOUNDATION CO., NEW YORK 
will hold its 43rd annual meeting at the 
Waldorf-Astoria Hotel, New York City, 
March 1-3 


American Institute of Mining and Metal- 
lurgical Engineers. Papers on the Illinois 





. Basin area will be presented at the annual 

t } meeting of the American Institute of Mining 

1e and Metallurgical Engineers in the Statler 

h. Hotel, St. Louis, Mo., February 17-22 

al ' er 

rd ’ American Society for Testing Materials. 
rhe spring meeting of the American Society 

n, for Testing Materials is to take place at the 

S. Netherlands-Plaza Hotel, Cincinnati, Ohio, 

ut : March 5-9 

‘d 


-" Associated General Contractors of Amer- a 
ica, Inc. Problems on mobilization will Old 4 G t N a é 
es be discussed during the annual convention ewer e s ew I e 
of the Associated General Contractors of s 4i 4i 

is America, at the Statler and Copley-Plaza with GUNI T E 

; hotels, Boston, Mass., February 26—-March 1 
The picture at the left shows an old 
conerete storm sewer in Washington, 
D. C., badly disintegrated and honey- 
combed. Flow value was low due to 


Illinois Conference on Highway Engi- its capacity sufficiently to meet all re- 
neering. Various aspects of highway engi 
neering will be discussed at the 37th annual 


Illinois Conference on Highway Engineering 


quirements, making it unnecessary to 
build a new sewer. The completed job 


ran.s s sh ‘ » right 
roughness This sewer was recondi- ' hown at the righ 


in Urbana, February 20-22 tioned by chipping away the worst Many money sa ing applications of 

areas, sandblasting the entire surface “GUNITE” are described in our 

Second Structural Engineering Con- and applying a “GUNITE” lining illustrated Bulletin B2400. Request on 
ference. Sponsored by the University of The smooth brush finish increased your letterhead will bring you a copy 


Florida, the Second Structural Engineering 
Conference will be held on the campus in 


é Gainesville, on March 16 and 17 
MANUFACTURERS 
Sixth Industrial Waste Conference. De OF THE 


velopments in waste disposal and utilization ° 4 

will be discussed during the Sixth Industrial GUN ITE CONTRACTORS CEMENT GUN 
RE Waste Conference, at Purdue University, GENERAL OF FICES —~ ALLENTOWN, PENNA.USA 
Lafayette, Ind., February 21-23 
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EQUIPMENT, MATERIALS asd Methods 


NEW DEVELOPMENTS 





Diaphragm Pumps 


l'woLicutr-Wecut mud hog diaphragm 
pumps are now being produced. Weigh 
ing only half as much as other mud hog 
pumps, they can be lifted on and off of 
trucks by two men and easily wheeled 
iround difficult construction jobs by one 
man. Although the pumps are excep 
tionally light in weight, they are strongly 
constructed to give many years of main 
tenance free service. Primarily intended 
for seepage control and ditch work, the 
light-weight mud hogs will lift from levels 
25 ft below the pump and handle liquids 





The Mud Hog 


almost heavy enough toshovel. According 
to laboratory and field tests by the manu 
facturer, the 2 in. Model 202 will handle up 
to 2100 gph while the 3 in. 302 Model will 
pump up to 3200 gph. Both models are 
mounted on a rigid steel chassis equipped 
with 12X3:00 hollow cushion rubber tires 
Flow of liquid through the pump is direct 
ind free from obstructions. The pump 
body is separated from the chassis by 
removing only four cap screws, making it 
exceptionally easy to change diaphragms 
The pumps are powered by a 2 hp Model 
8-R6 Briggs and Stratton engine, equipped 
with a 6 to 1 geared speed reduction 
Power is transmitted to the pump crank 
shaft by an oil lubricated chain drive 
The chain drive is equipped with an ad 
justable tensioning device and is com 
pletely protected by an easily disas 
sembled guard [The crank shaft is 
solidly supported on both ends by self 
iligning bearings. There is no overhang 
ing drive shaft to develop missalignment 
ind cause weaving, broken shafts, bearing 
failure, eccentric failure, or other mainte 
nance probl ms The crank shaft is con 
nected by an adjustable steel shaft to a 
standard #3 diaphragm, of a newly de 
veloped rubber and fabric composition 
which lasts twice as long as previously 
available diaphragms. Marlow Pumps, 
Box 566, Ridgewood, N. J. 


92 


Pontoon Tide Gate 


A PONTOON TIDE GATE which has suf- 
ficient buoyancy to permit opening under 
a 2 in. differential head, has been de- 
veloped. The wall casting and frame 
are made from high test cast iron, while 
the flaps are constructed entirely from 
genuine Byers wrought iron plates and 
membranes making a multiple number of 
watertight compartments continuously 
welded inside and outside from */, in. thick 
plates. These have facing strips finely 
machined which seal against 1'/, in. square 
rubber seating strips in dovetailed grooves 
The use of genuine wrought iron gives pro- 
tection against deterioration. Krajewski 
Pesant Mfg. Corp., N. Y. 


Trukmixer 


Tue Mopet Lite-Wercut Hi-Boy Truk- 
mixer, the lightest weight standard com- 
plete truck mixer available, has just been 
iunnounced. The Hi-Boy has a tremen 
dous reduction in weight, improved per- 
formance and provides extreme accessi 
bility. The weight of the 3 cu yd model 
has been reduced by a full ton and the 
t'/, cu yd model by a half ton, without 
sacrificing any of the ruggedness required 
in truck mixer construction. A few of the 





The Hi-Boy 


many features that eliminate excess weight 
and improve performance are: a 3-way 
non-by-passing piston type water valve 
that makes possible a greatly simplified 
piping system; a new double-strand roller 
chain drive which automatically compen 
sates for misalignment between drum and 
drive shaft caused by operation over 
rough roads; and a new compact and 
simplified transmission of most modern 
automotive design. The design of the 
revolving hopper for charging and dis 
charging has not been changed, neither 
has there been any change in the ability 
of the Hi-Boy to mix and discharge even 
zero slump concrete. Complete details 
may be obtained from the Blaw-Knox 
Div., Blaw-Knox, Co., Pittsburgh, Pa. 


OF INTEREST,, AS REPORTED BY MANUFACTURERS 


Sub-Grade Planer 


THE SUB-GRADE PLANER, which will cut 
an accurate sub-grade for concrete paving 
up to 25 ft wide, is now being manufac- 
tured. Designed to answer the demand 
for a heavy duty, rigid machine which will 
not deflect under extreme loads, it is 
especially suitable for airport work. Its 
10,000 Ib weight and sturdy construction 
make it possible to carry excess dirt for 
ward to where needed. The blade will cut 
from 6 to 14 in. in depth and is instantly 
adjustable up and down by rachet jacks 
acting independently on each wheel 


[CT ES ae 











a Fe 


Designed for Heavy Duty 


The curved moldboard uses standard 
grader blades for flat grades, or special 
grades, or special blades can be furnished 
to cut any contour of grade desired. The 
sub-grade planer is easy on forms because 
of its Timken bearing automotive type 
wheels. Pull bars easily attach to tractor 
Timken bearing transportation wheels can 
be quickly raised or lowered for moving 
A removable tongue is provided for trail 
ing. Shovel Supply Company, P.O. Box 
1369, Dallas 1, Texas. 


Steel Tape 


Tue “LEADER” is a new departure for 
long steel tapes, and is now available with 
a maroon-colored Vinylite covered case 
The case resists water, will not stain or 
scuff, and has a roller type throat, a 
flat stainless steel edge band that is flush 
inset and an attractive name plate. A 
nickel plated winding mechanism has a 
folding flush handle opened by a push pin 
The chrome-clad line is corrosion resist 
ant, will not chip, crack or peel. Black 
markings contrast sharply with the satin 
finish for easier reading, are bonded to 
the steel line and sunk below the surface 
for protection against wear. The tapes 
come in 25, 50, 75 and 100-ft lengths 


The Lufkin Rule Co., Saginaw Mich. 
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Equipment, Materials & 
Methods (Continued) 


Loadall 


AN ALL-PURPOSE LOADER known.as the ; % 
Loadall” has been introduced. It is THEY RE KOPPERS ‘ 


the only machine now in production that 


I will handle sand, snow, gravel, coal, \ 
i cut cinders, humus, leaves, salt, etc., without PRESSURE- CREOSOTED PILES 























iving belt changes or use of special attachments SS 1 
ufac [he machine is specifically designed for P : 5 ee os 
nand the smaller municipality or contractor ° Never underestimate the damage that ma- 
» will with year-round truck loading problems rine borers can do to untreated wood in salt 
se ts ind a limited budget. It serves just as water. In three to six months, they'll sometimes 
Its honey-comb untreated piles. In one year, they 
ction caused $3,000,000 worth of damage in a for 4 ) 
for } American harbor. . 
ll cut The 76-foot piles pictured below have been 
untly pressure-creosoted by Koppers. This treatment 
jacks protects piles against marine borers and decay— I; 
heel the two greatest threats to useful service life. <f 
){ Thirty years from now, based on case histories LN 
I a of similar installations, these Koppers Pressure- rN > ) 
Spee te x Creosoted Piles will stil be sound and service- 






./ 
=, 


able. 

For piers, wharves, groins, jetties, breakwaters 
—in fact, wherever water and construction meet 
- get the protection that Koppe rs Pressure-Cre- 
osoting Treatment provides. Koppers Treating 
Plants deliver pressure-creosote sd pile s on sched- 
Ail-Purpose Loader ule. . . sizes up to 130 feet are available. Quota- 
tions gladly furnished. 


a 












"ay 
o\ 


4 
wat, 





4 wa, 
ws 


* 
a 


‘flectively in loading road-patching m: 

heey te a ee ee KOPPERS COMPANY, INC. 
terials in summer as in the heaviest of , 

winter snows. The Loadall travels under Pittsburgh 19, Pa. 

its own power at road speeds up to 10 





orca enna qn 





mph with working speeds to 6'/, mph; 
loads heavy materials at from 1*/, to 2'/, 
cu yds per minute—snow at from 6 to 8 
cu yds per minute. 24 in. spirals have 
— \ replaceable toothed digging edges, and it 
cer is powered by a 4 cylinder, air-cooled 
tahecd gasoline engine. Complete information 
The is available from the N. P. Nelson Iron 
a. Works, Inc., Clifton, N. J. 
type 
ctor 
s can 
ving \ 
— Paving Breaker 
A LIGHT-WEIGHT 50-LB PAVING breaker 
that has the power of many heavier 
breakers, is announced. The RC-50 is light 
enough to be handled by one man in hori 
zontal or overhead work—making it adapt = 
able to a wide range of uses. It is especi my 4 
, for ally suitable for brick-work, asphalt-cutting Be « , 
with and shop maintenance work. The RC-50 f | 4“, 
— incorporates the same type Reed-Cleco 7 ° 
oe valve as that uséd on the heavier paving +> 
at, 7 breaker, the RC-S0 rhis valve gives ; 
flush full control on both power and return 
A strokes, assuring hard, uniform blows, . . 
mas a fast action, minimum recoil, no short yp . ° 
a stroking and low ait consumption De Foundation piles being driven for the 150-foot extension 
slack pen a Ms - _ = me = ~' — of the U. $. Coast Guard pier at Charleston, S. C. 
saan ervice to be extremely ruggec ear , ™ 


resistant alloys, automatic lubrication 


d to i and heavy-duty construction assure long KOPPERS PRESSURE-TREATED woop 
rface ' life 


and low maintenance costs. Informa 





= 7 tion may be obtained by asking for Bulle \ wy 
“ ” tin RC-949, Cleco Div., Reed Roller Bit \ 
° Co., 5125 Clinton Dr., Houston 20, Tex. . 
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The NEW Acker Teredo Drill... 
ongles 


The Teredo drill head adjusts instantly for 
drilling within a 360° radius. This combined 
with other Acker features such as built-in 
pumps, cargo-type winches, hydraulic or screw 
feed heads, choice of power plant, mounting 
on drag or any type of vehicle, are bound to 
save time, labor and on-the-job costs. 


ANY ANGLE 


See for yourself —write for Bulletin 33-( - SCRANTON 3, PA. 





Over 30 years’ experience in the design 
and development of Drilling Equipment. 


ACKER DRILL CO., INC. 








UNDERPINNING — ™ Mactice and Appli- 


Second Edition, Revised and Enlarged, published by Columbia University Press 
By EDMUND ASTLEY PRENTIS and LAZARUS WHITE 


The new edition of this authoritative technical description of underpinning methods 
and applications for foundation construction has been extensively revised and brought 
completely up-to-date. The authors describe in detail actual cases of every type of 
underpinning 

The volume also contains an introductory treatise on soil mechanics, nearly 200 photo- 
gtaphs and drawings, and appendices which include among other information, specifica- 
tions, legal aspects of underpinning and foundation work, and a glossary of terms. Under- 
pinning is considered the authoritative source for information in the field by engineers, 
architects, and contractors all over the world Price $10.00 


COFFERDAMS 


Second Edition, Revised and Enlarged, published by Columbia University Press 
By LAZARUS WHITE and EDMUND ASTLEY PRENTIS 
Cofferdams is the only engineering book devoted entirely to the design of coferdams. 


Presentation is made of theoretical considerations of the hydrodynamics of seepage forces, 
stream erosion, and lateral earth pressures for cofferdams on land and in water. Actual 
design and construction features are presented by detailed case studies of cofferdams 
which have come under the authors’ supervision. Construction equipment, pumping 
stations, sheetpiling of wood and steel, bracing systems, excavation methods are among 
the features described. Actual cases of pitfalls and failures, as well as successes, are 
given 

This new edition contains 201 photographs, and drawings, a glossary of terms and a 


bibliography Price $10.00 


SPENCER, WHITE & PRENTIS, INC. 


10 East 40th St. New York 16, N. Y. 


602 Hammond Bidg., Detroit 76, Mich. 
Send order to Columbia University Press, 2960 Broadway, New York 27, N. Y. 














Equipment, Materials & 
Methods (Continued) 


Motor Grader 


AN IMPORTANT FEATURE of the No. 104 
motor grader is the transmission It i 
of the constant mesh type and is claimed 
to be designed in its entirety for the 
specific and complete needs of heavy-duty 
motor grader operation. The short, com 
pact and sturdy transmission permits 
smooth, easy gear shifting without clash 
ing of gears. Only one lever is needed 





Model 104 


for all shifting—either forward or reverse 
Six overlapping forward speeds provide 
a range of 1.1 to 20.1 mph. The per 
formance of the transmission has proved 
six speeds to be completely satisfactory 
for all work or travel requirements. Two 
reverse speeds are provided. The extreme 
high reverse of 8.4 miles per hour permits 
fast operation from one end of the job 
to the other without the need of turning 
the machine around—especially desirable 
where space is narrow and _ limited 
Listed as standard equipment are a com 
bination of hand steering with hydrauli 
booster and large front tires same size as 
rear tires. A hydraulic shiftable mold 
board is available as extra equipment 
It greatly facilitates blading operations, 
and provides a maximum extension of the 
blade 97 in. beyond rear tires with a 12 
ft moldboard. Weight is from 21,840 
Ibs up, depending on extra equipment 
The Galion Iron Works & Mfg. Co., 
Galion, Ohic. 


Materials Handling Conference 


MANY PROBLEMS OF MATERIALS HAN 
DLING in the construction industry, as well 
as civil engineering, sewage disposal and 
water supply, will be considered at the 
Materials Handling Conference which will 
be held concurrently with the National 
Materials Handling Exposition at the In 
ternational Amphitheatre, Chicago, April 
30-—May 4, inclusive. The conference is 
the most extensive ever undertaken in the 
field. Construction and civil engineering 
executives also will find scores of machines 
specially suited to the industry among the 
thousands which will cover ten acres of 
exhibit area, both indoors and out The 
six acres of exhibits and the outdoor area 
of four acres will comprise the most ex 
tensive display ever assembled of cost ri 
ducing handling equipment in operation 
Admission to both the exposition and con 
ference will be free. Advance registration 
cards may be obtained from Clapp & 
Poliak, Inc., 341 Madison Ave., New York 
87, B. ¥ 
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RING 
















Complete drilling and 
grouting service for 


construction and min- 








PENNSYLVANIA 






DRILLING CONTRACTORS 
PITTSBURGH 20, PA. 








SPEAKING 
Can Be Easy 


... for Engineers, too 








CIVIL ENGINEERING * 


A concise, practical, pocket size illustrated 
manual for better speaking and meetings 
Organized for your greatest convenience 
in preparing and delivering effective oral 
presentations and in conducting interest 
ing meetings Printed in two colors 


Among other subjects, this manual in 
selecting the type of presentation 
attention pat 


visual aids, mi 


cludes 
planning and preparing 
terns, platform manners 
crophone techniques, effective chairman 
with a punch, handling 
the questions, panel discussions, and big 
ger and better audiences 


introductions 


~ 





Copies are available at 50 cents. Special 
discounts in lots of 100 or more 
~ 
Order directly from: 
p> ae ae ae ee a ae ame ae oe oe oe © oe oe = oe 7 


Professional 
39th Street 


Council for 
West 


Engineers 
Development at 29 
New York City 


Please send me Speaking 


! 
| 
| 
Can Be Easy.’ 
| 
| 
| 
| 


copies 


Name 


Address 
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Equipment, Materials & 
Methods (Continued) 


Earth Auger 


Mopet EA4 earth 
auger is now available. A fast, depend 
able, earth boring and pole setting ma 
chine, the earth auger assures construction 
firms, telegraph and 
companies, railroads, and highway de 
partments a full range of boring positions 
for drilling holes vertically or at any 
usable angle The Model EA4 will drill 
holes 9 in. to 24 in. in diameter, to a depth 
of 8 ft with the standard 13 ft bar or toa 
depth of 11 ft with the optional 16 ft 
bar. Larger diameter holes can be bored 
The solid auger 


THE TRACKSON 


telephone, power 


under certain conditions 





Model EA4 


bar is square, permitting full bearing con 
tact through the driving head. It has a 
5,000 Ib capacity which handles poles 
up to 50 ft in length. The auger unit is 
compactly mounted on the Caterpillar 
D4 Tractor for running over rough ground 
or working in close quarters. The tractor 
has the 5-roller non-oscillating track frame, 
large front idlers and 16-in. grouser 
tracks which provide stability and balance 
in all types of terrain. It is an ideal unit 
for drilling holes for poles, anchor holes 
or tower footings and for setting power 
line poles. Heavy duty track roller 
guards are offered as added protection for 
operations under adverse conditions 
Caterpillar Tractor Co., Peoria 8, Ill. 


Squirrel Cage Induction Motors 


THE LINE OF TYPE QZE, totally en 
closed, non-ventilated, squirrel cage, in 
duction motors has recently been extended 
to include continuous duty ratings built in 
NEMA standard frame 284. At present, 
7'/. hp, 1800 rpm and 5 hp, 1200 rpm 
motors are in production. These motors 
conform in all respects to NEMA and 
ASA standards for totally enclosed ma 
chines and are identical in mounting 


(Continued on page 96 






Para-Plastic... 
NARROW STRIP for 
PRESSURE SEALS 


Strip being ap- 
plied upward in 
expansion joint 
(left); complete 
installation 
(right). 








Para-Plastic Pressure Seals, available in 
several types — solid Para-Plastic or Para- 
Plustic coated Sponge Rubber — are the 
easy, economical answer to joint sealing 
problems in existing contraction joints or 
contraction cracks in vertical or sloping 
masonry. Para-Plastic maintains bond with 
concrete from 0° to 180° — is resilient, plas- 
tic — keeps joint sealed at all times. Write 


for complete information on Para-Plastic 
Pressure Seals. 








@ For specific recom- 
mendation as to type of 
Para-Plastic seal best 
suited to your job, give 
us full details. 


SERVICISED PRODUCTS CORP. 





6051 W. 65th ST., CHICAGO 38. ILL. 


Use “GUNITE,” 
For durability & 
economy 


FOR REPAIRING: Reservoirs, Dams, 
Filter Plants, Sewage Disposal 
Plants, Tanks, Stadiums, Bridges, 
Sea Walls, Breakwaters. 

FOR LINING: Reservoirs, Swimming 
Pools, Tunnels, Sewers, Pipe, Con- 
crete, Brick and Steel Tanks, 
Stacks, Bunkers, Irrigation Ditches. 

FOR CONSTRUCTING: Prestressed 
Tanks, Stacks, Piles, Sidewalls and 
Roofs, Steel Encasements. 

The proper maintenance and re- 
pair of structures is more impor- 
tant now than ever before. 


Write for 52-page illustrated booklet 
showing ‘‘GUNITE"’ at work. 


Experienced Personnel 








Nationwide operation 


PRESSURE CONCRETE 


COMPANY 


CHARLOTTE, N. C., 
Liberty Life Bidg. 
FLORENCE, ALA., 
South Court Street 


NEWARK 5, N. J., 
193 Emmet Street 


CHICAGO, ILL., 
33 No. LaSalle Street 
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AMERICA’S 
ONLY IMPORTED 
DRAWING 
PENCIL 


COSTS LESS 
BECAUSE IT 
LASTS LONGER! 


Everything you want 
in a drawing pencil is 
in Mars Lumograph. It 
gives you the precise 
thickness and black- 
ness of line you need 
for crisper, cleaner 
prints. 


PROVE BY TRYING— 


Accurately graded in 
19 degrees from 
EXEXB to 9H — now 
packaged in metal 
boxes. If your dealer 
cannot supply you, 
write us. 





Send coupon today 
for FREE sample. 


J S.STAEOTLER, INE 
S$3-SS wOoaTHm STREET 
’ 


Address— 
City — 
Dealer 


State— 


’s Name———— 





Equipment, Materials & 
Methods (Continued) 


standard totally en 
closed, fan-cooled motors of the Same 


dimensions with 


ratings They are admirably suited for 
service in adverse locations where dirt, dust, 
lint, metal turnings and sand are preva 
lent, since there are no ventilating openings 
to clog Rotors are the indestructible 
Copperspun.”’ Ball bearings are of the 
cartridge type with ample grease space to 
permit sealing for the life of the bearing if 
desired, but with provisions for easy 
flushing and regreasing. Conduit boxes 
are the dual type—-a most valuable feature 
where space is limited. For further in 
formation, ask for Bulletin 1215. Fair- 
banks-Morse & Co., 600 South Michigan 
Ave., Chicago 5, Ill. 


Portable Roller 


SEVERAL ADVANCEMENTS have been 
made in the variable weight portable rol 
ler. Steering is now done by hydraulic 
power under finger-tip control. A rugged 
spur gear final drive replaces the old 
chain drive, and a constant-mesh trans 
mission eliminates gear-clashing and as 
sures smooth gear-shifting. Other im 
provements are: easily adjusted Twin 
Disc, over-center, forward and reverse 
clutches; new design hydraulically oper 
ited towing hitch which folds back com 
pactly against roller housing when not in 





Steered Hydraulically 


use Phe « ompaction ¢ ffectiveness of the 
portable roller ts said to equal that of a 
ton tandem roller. 


conventional 5-7 
Compression under roll, without water 
ballast, is listed at 130 Ibs per inch of roll 
width. With 2300 Ibs of water added to 
the roll, compression is raised to 192 Ibs 
per inch. The compression roll is unu 
sually large for a portable roller—48 in 
diameter by 42 in. wide It is fitted with 
mats and sprinkler system. For informa- 
tion write The Galion Iron Works & Mfg. 
Co., Galion, Ohio. 


When Requesting Literature 
Please Tell The Manufauturers 
You Saw Their Products Men- 


tioned in Civil Engineering 








these cost-reducing 
forms for concrete 


Cost records from jab after job 
prove that Economy's system of 
Rental 
Service means substantial savings 
in TIME—MATERIAL—MONEY 
for GREATER PROFITS. 


Form Engineering and 


ECONOMY FORMS CORP. 
HOME OFFICE + DES MOINES, IOWA 
DISTRICT OFFICES Kansas City, Mo 
Minneapolis, Minn.; Milwaukee, Wise.; Ft 
Wayne, Ind.; Pittsburgh, Pa.; Springfield, Mass 
Metuchen, N.J.; Charlotte, N.C.; Decatur, Ga 
Dallas, Texas; Los Angeles, Calif.; Denver, Colo 


‘CONOMY 


METAL FORMS 





For KNOW-HOW «ENGINEERING 
SUPERVISION *EQUIPMENT 


Bil] 


WELLPOINT 


The Stang System has proved 
its efficiency and econo on 
both large and small jobs &il 
over the United States. Stang 
engineering and supervision 
in planning, installation and 
operation insures a DRY JOB 
at all times. 


JOHN W. STAN G 
en 2 208 7 Seren, | 
2 Broadway New York 4, N. Y. 
2123 S. 56th St. Omaha, Nebr. 
8221 Atlantic Av. P.O.Box 631, Bell, Cal 
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Suse Fig. B-68. Type M (Circular) Gate 


Available in all standard 
Bulletin No. 69 
describes them fully. 


BROWN & BROWN, INC. 
LIMA, OHIO, U. S. A. 


Ne 
Vy 


pipe sizes. 














AND 


*( 


FOR 40 YEARS 


DIFFICULT FOUNDATIONS 
HERCULES STEEL PILES 
UNDERPINNING 


NO JOB TOO LARGE... 
.. . NONE TOO SMALL 


FREE CONSULTATION 
SEND FOR CATALOG 


155 E. 44th Street 
New York 17, N. Y. 
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Literature Available 


BripGes—A brochure entitled, ‘Per 
manent Timber Bridges’ is offered 
There are illustrations and diagrams of the 
deck arch, girder, bowstring truss, com 
posite deck and parallel chord bridges 
Timber Structures, Inc., N. W., 29th & 
Yeon Ave., Portland 8, Ore. 


CRANES~—A 20-page, two color book 
covers the application of Lorain cranes to 
industrial material handling. It contains 
over fifty illustrations showing Lorains on 
the-job in many types of industries, 
handling many types of material. Steel 
sheet, sand, scrap, pulpwood, sugar cane, 
paper, tires, airplanes are just a few of the 
materials these versatile machines can 
handle efficiently Rubber-tired moto 
cranes and self-propelled Lorains and craw 
ler mounted models are shown working in 
many types of industry. Thew Shovel 
Co., Lorain, Ohio. 


CONDENSER CirRCULATORS—Condenser 
circulators, in standard sizes to 100,000 
G.P.M., and in special sizes to 200,000 
G.P.M. are illustrated 
Catalog No. G-1050, just issued 
for power station service, the pumps de 
scribed are vertical, mixed-flow units of 
large capacity and low head. Simple in 
design and compact in construction, they 
are capable of handling larger volumes of 
water at lower cost than any other type of 
efficient pumping equipment. ‘‘Pull-out”’ 
type units are also illustrated in the cata 
log. These units permit removal of all 
operating parts without pulling out the 
complete pump or disturbing pipe connec 
tions. The catalog, ‘Circulators by Econ 
omy,’ may be obtained by writing 
Economy Pumps, Inc., Div. of Hamilton- 
Thomas Corp., Hamilton, Ohio. 


and described in 
Designed 


AGGRE 
general bro 


LIGHTWEIGHT 


2 color 


PERMALITE 
GATES-—-An 
chure on Permalite lightweight aggregates 
is now available. It into 
two main 
plaster and the other on lightweight in 
In the plaster section, 


S-page, 


is separated 
sections; one on lightweight 
sulating concrete 
such data as advantages and uses of light 
weight plaster and complete data on 
recommended mixes and applications are 
included. Fireproofing with lightweight 
plaster is thoroughly covered. In the 
section on Permalite lightweight insulating 
concrete, such data as the advantages, 
uses, typical applications and complete 
technical data covering complete mix de 
sign information, including materials re 
quired per cu yd for concrete, typical prop 
erties, mix proportions by volume are in 
cluded. One page is devoted to the sub 
ject ‘“‘What is Permalite.”’ This is a 
general résumé of the product. Technical 
data covering Permalite concrete mix de 
sign information is given together with the 
advantages of its use and typical applica 
tions—its manufacture and its constant 
development through research. Great 
Lakes Carbon Corp., Building Products 
Div., 18 East 48th St., New York, 17, N.Y. 
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CONTRACTORS 
for 
DIAMOND CORE DRILLING 
DRY SAMPLE SOIL BORINGS 
FOUNDATION TESTING 
PRESSURE GROUTING, ETC. 

anywhere in the world 


Sixty years of successful experience, backed 
by superior equipment and ample financial 
best possible 


assurance of satisfactory service. Estimates 


resources, constitute your 


submitted promptly on request. 


SPRAGUE & HENWOOD, Inc. 
Dept. C.E., SCRANTON 2, PA. 
New York - Philadelphia - Pittsburgh 
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Speed 
Form 
Units 
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versatile 


ATLAS SPEED FORMS 


Do a variety of jobs with 
the same Atlas unit. You 
save on Cost of Forms and 
Form Labor everytime! 
Send coupon for proof. 


RVINGTON FORM & TANK CORP. 








Irvington, 23 N 
a I SO A i a 
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A This Book 
~ §Tells The 
Story... 


Learn more of the Moc 
Arthur story. You will find 
it in an eight-page booklet 
available to you. Informe- 
tion about piles, equipment, 
and jobs is yours for the 
writing —jus? ask for: “Mac 
ARTHUR.” 


MacArthur 


CONCRETE PILE CORP. 


18 East 48th Street 
New York 17, N.Y 














For the best 


RIVETED 
PRESSURE-LOCKED 


encssureooxe> GRATING 


WALKWAYS 

¢ FLOORING 

\o BALCONIES 
STAIR LANDINGS 
STAIR TREADS 


INDUSTRIAL PLANTS 
wo REFINERIES 
SEWAGE PLANTS 

WATER WORKS 


Specify— 
IRVING GRATINGS 


IRVING SUBWAY GRATING CO., INC 
ESTABLISHED 1902 
Offices and Plants at 


7th St., Long island City | 
10th St., Oakland 20, Calif 




















Literature Available 
(Continued) 


SwaGep AssemMBLiges—An informative 
folder shows Cablecraft swaged assemblies. 
It describes the latest practical improve- 
ments and application of swaged fittings to 
wire rope and strands. On the back page 
are assemblies cable data for the very small 
cords and strands which.are not generally 
found in most wire rope catalogs. Cable- 
craft Engineering Co., 515 N. Cushman 
Ave., Tacoma 6, Wash. 


Licut-We1cut Pree—A bulletin show- 
ing typical applications of Lockseam 
spiralweld construction, 
dredging, materials handling, mining, oil, 
paper mill, power plant, and sewage dis- 
posal fields has just been released rhe 
bulletin includes data on fittings, flanges, 
connections, and pipe specifications from 
+ in in diameter—information 
of help to pipe users in all fields. Naylor 
Pipe Co., 1230 East 92nd St., Chicago 19, 
Ill. 


pipe in the 


to 30 im 


CORRUGATED STEEL SHEETING-—How to 
use lightweight corrugated steel sheeting 
to effectively control movement of soil or 
water is described in an illustrated 10-page 
booklet. Entitled “Armco Steel Sheeting 
for Trenches, Cofferdams, Cutoff Walls, 
Shore Protection,”’ it points out where 
interlocking and flange type sheeting can 
be used to advantage Also included in 
the booklet is data on driving and proper- 
ties of both types of sheeting as well as a 
method of figuring sizes and spacing of 
wales and struts. Armco Drainage & 
Metal Products, Inc., Middletown, Ohio. 


CRANES A 24-page, two-color brochure 
that will have unusual interest for contrac 
tors, engineers and construction men is 
just off the press. Its pages are packed 
with big, dramatic pictures of the nation's 

dam jobs—-Garrison, Friant, 
Coulee, Bull Shoals and many 
others. The pages in pictures tell better 
than dam 
tremendous size, power and reach of re 
volver cranes on some of the world’s big 
gest construction jobs. Sales Promotion 
Dept., American Hoist & Derrick Co., St. 
Paul 1, Minn. 


greatest 
Grand 
builders use the 


words how 


A leafet, “No 
Inhibitor,”” 25X 
describes the manner in’ which 

160 series corrosion inhibitor acts 


WATER CONDITIONING 
160 Series—Corrosion 
7582, 
the No 
by neutralization and by surface absorp 
tion to control the corrosion of steam and 
condensate lines. The corrosion inhibitor 
is a mixture of the most effective organic 
volatility 


imines selected according to 
characteristics required by each steam 
condensate system. It is a_ colorless 


liquid with a slight odor and contains no 
ammonia. Use of the inhibitor is recom 
mended where economic considerations do 
not justify expenditures for deionizers or 
sodium-hydrogen zeolite softeners. Copies 
are available from Allis-Chalmers Mfg. 
Co., 1187 S. 70th Street, Milwaukee, Wis. 





BUCKET LADDER 


DREDGES 


for 


SAND—GRAVEL 


@ SCREEN PLATES 
® BUCKET PINS 
® SAND PUMPS 
e@ YUBA JIGS 





YUBA MANUFACTURING CO. 


Room 716 - 351 California Street 
San Francisco 4, Calif. 


CABLES: Yubaman, Son Francisco 
Shawdarbco, London 
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Many engineers 
are already using 
BLUDWORTH 
depth 
recorder to find ex- 
act depth of land 


supersonic 


under water — and 


its material com- 

position. 

[" BLUDWORTH MARINE—92 Gold Strees SSS 
| New York 7, N. Y. 

' 

' Please send me free details and complete de- 
: scriptive literature of the Model ES-123 Pre- 
H cision Survey Instrument. 

; Name . 

' 

| Address 

' 

' 

. City Zone State 
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THE FOLLOWING PAPERS, printed as 
Proceedings Separates, may be ordered 
on the basis of summaries given in this 
and previous issues of Crvi. ENGINEER- 
ING. Discussions of these papers will be 
received, as in the past, for a period of 


Closed to Further Discussion 


D-XVI. Discussion of Paper, Stream Flow 
Variability, by E. W. Lane and Kai Lei. 


D-XVII. Discussion of Paper, End Re- 
straints on Truss Members, by Harold E. 
Wessman and Thomas C. Kavanagh. 


D-XVIII. Discussion of Paper, Frequency 
Analysis of Beam and Girder Floors, by Hans 
H. Bleich. 

D-XIX. Discussion of Paper, Roads and 
Pavements, Sampson Naval Training Station, 
by Jacob Feld. 

D-XX. Discussion of Paper, Aerodynamic 
Theory of Bridge Oscillations, by D. B. Stein- 
man. 


26. Industrial Stream Pollution Abate- 
ment, by L. L. Hedgepeth. 


27. Plasticity of Metals—Mathematical 
Theory and Structural Applications, by D. C. 
Drucker, Assoc. M. ASCE. 


28. Retrogression on the Colorado River 
Since 1935, by J. W. Stanley. 

29. Sedimentation Studies at Conchas 
Reservoir in New Mexico, by D. C. Bondurant, 
Assoc. M. ASCE. 


30. Economic Effects of Reservoir Sedi- 
mentation, by W. E. Corfitzen, M. ASCE. 


31. Measurement and Analysis of Sus- 
pended Sediment Loads in Streams, by Martin 
E. Nelson and Paul C. Benedict. 


32. Effect of Skew Angle on Rigid-Frame 
Reactions, by Walter C. Boyer. 

33. Strength of I-Beams in Combined 
Bending and Torsion, by Basil Sourochnikoff. 

34. Lateral Buckling of Eccentrically 
Loaded I-Section Columns, by H. N. Hill 
and J. W. Clark. 

35. Design Curves for Footings on Soil, 
by Winfield A. McCracken. 

D-XXII. Discussion of Paper, Analytical 
Method of Determining the Length of Transi- 
tion Spiral, by Michael V. Smirnoff. 

D-XXIV. Discussion of Paper, Diversion 
Tunnel and Power Conduit of Nantahala 
Hydroelectric Development, by D. J. Bleifuss. 

36. Impossibility of Performance in Con- 
tracts for Engineering and Construction, by 
Robert F. Borg. 

37. Design of Prestressed Tanks, by J. M. 
Crom. 

38. Hydrology of Mexico, by Andrés Gar- 
cia-Quintero. 

39. Practical Design of Solid-Barrei, Rein- 
forced-Concrete Skew Structures, by Bernard 
L. Weiner. 
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AVAILABLE AS SEPARATES — 


February 1951 





five months following the date of issue. 
A summary of each paper appears in 
several consecutive issues; other titles will 
be added every month, as they become 
available. Use the convenient order 
form on page 100 


40. Technique of Passing Floods Over 
Earth Dams During Construction, by Andrew 
Weiss. 


Summarized in Earlier Issues 
D-XXVI. Discussion of Paper, A Study of 
End Connections for Struts, by Marshall Holt 
and J. W. Clark. 
41. Ship Response to Range Action in 
Harbor Basins, by Basil Wrigley Wilson. 


42. Wind-Load Standards in Europe, by 
John W. T. Van Erp. 

43. Settlement Correction at La Guardia 
Field, by John M. Kyle 


44. The Problem of Wave Action on Earth 
Slopes, by Martin A. Mason 


45. Comprehensive Plan for the Columbia 
Basin, by William Whipple. 


D-4. Discussion of Paper, Capillary Phe- 
nomena in Cohesionless Soils, by T. William 
Lambe 

D-5. Discussion of Paper, Elastic Restraint 
Equations for Semi-Rigid Connections, by 
} 2 E. Lothers 

D-10. Discussion of Paper, Pollution Abate- 
ment Policy, by Thomas R 


D-XXIII. Discussion of Symposium, High- 
Velocity Flow in Open Channels. 

D-XXVIII. Paper, Move- 
ments in the Dessicated Alkaline Soils of 
Burma, by F. L. D. Wooltorton 


Camp 


Discussion of 


to avoid unwanted duplication. 


tember 30, 1951, without charge. 
combination of both. 


Standing orders for all Separate papers, includ 
Members of ASCE, $3.00, members of Student C 


tablished annual subscription rates. 


SE, oc ch cdvncecoceeeosaces 
Paper binding. .... 





INSTRUCTIONS 


1. Papers are to be ordered by serial number. Please keep record of Separates you have ordered 


2. Any ASCE member may order a total of 25 copies of papers during the fiscal year ending Sep- 
These may be duplicates of the same paper, separate papers, or a 


3. Members’ accounts will be charged at 25¢ each for orders exceeding 25 copies in a fiscal -year. 
Charges for excess copies or for subscriptions will be included on the 1952 dues bills. 


4. Non-members of the Society may order copies of ProcerpINGs papers by letter with remittance 
of 50¢ per copy; members of Student Chapters 25¢ per copy. 


5. Discussions of each paper, with author's closure, also will be published as a Separate and 
must be ordered in the same manner as other Separates, except that no charge will be made for the 
discussions of a paper previously ordered. The order form will list available discussions of papers. 
Discussions will be numbered to agree with the basic paper. 


discussions, may be 
, $5.00; 


TRANSACTIONS. All PROCEEDINGS papers, with discussions, will be included in TRANS- 
ACTIONS. Annual volumes of TRANSACTIONS will continue to be available at the currently es- 


in cknecdsnetnn shies bbeeneee ode 


46. Human Aspects of Mexican Irrigation, 
by Antonio L. Rodriquez. 


47. Operation and Maintenance of Irriga- 
tion Systems, by Raymond A. Hill. 


48. Compaction of Cohesive Soils: 
Progress Report of the Subcommittee on Con- 
solidation of Materials in Earth Dams and 
Their Foundations of the Committee on Earth 
Dams of the Soil Mechanics and Foundations 
Division. 


D-XXVII. Discussion of Symposium, De- 
sign Characteristics of Lock Systems in the 
United States: A Symposium. 


D-2. Paper, Public Utility 
Condemnation Cases in the State of Wash- 
ington, by Henry L. Gray. 


D-3. Discussion of Paper, Treatment of 
Foundations for Large Dams by Grouting 
Methods, by A. W. Simonds, Fred H. Lippold 
and R. E. Keim. 

D-9. Discussion of Paper, Atchafalaya Di- 


version and Its Effect on the Mississippi River, 
by Leo M. Odom. 


Discussion of 


Third Notice 


49. Large Hyperbolic Functions Computed 
by Fisson, by F. T. Llewellyn. Hyperbolic 
sines and cosines are often required in the solu- 
tion of cubic and quartic equations encoun- 
tered in structural analysis. The primary ob- 
ject of the paper is to simplify this work for 
practical designers and com- 
than 


adaptation by 
The 
interpolation by proportional parts, 


puters. method is more precise 
that of 
and adequate precision is attained much more 
Examples 


(Avail- 


readily than by academic methods 
for solution by slide rule are included. 
able January 1). 


50. Supersonic Sounding Instruments and 
Methods, by Joseph M. Caldwell. The his- 
torical development of echo sounders is de- 
scribed, together with the comparative advan- 
portable versus fixed, sonic versus 
recording versus indicating 
The action and reli- 


tages ol 
supersonic, and 
types ot echo sounders. 
ability of echo sounders over various types ot 
bottoms and with surface wave action are dis- 


+ 4 


2 following ennvel retes: 
libraries, $5. 





at 
non-members, $10, 


To Members 
ebekad $4.00 
. 8.00 17.00 
. .2.00 16.00 


To Non-Members 
$18.00 














cussed from factual test results obtained under 


normal operating conditions Numerical com 
parisons of simultaneous soundings taken with 
sounder are 


lead-line and echo presented for 


both firm bottom and soft bottom conditions 


(Available January 1 


Second Notice 


51. Laterally Loaded Plane Structures and 
Structures Curved in Space, by Frank Baron 
Mic halos 
form ol 


and James P Iwo analytical pro 


cedures—in the analogies—are de 


veloped for structures continuous between two 


supports. Results are interpreted in terms of 


a pressure line concept 4 “shear and torsion 


analogy is presented for arches, bents, and 


balcony girders loaded normal to their plane 


Assumed moments are balanced by correction 


moments computed as shear stresses in an 


analogous strut \ general procedure is de 


veloped for structures curved in space and 


loaded in any direction. Such structures may 


be used, for example, in urban freeway design. 


(Available February 1.) 


52. Some Aspects of Electronic Surveying, 
by Carl I. Aslakson 
techniques are undergoing revolutionary modi 


Surveying and mapping 


fications as the result of advances in elec 


Aslakson, who has been 


tronics. Commander 
actively engaged in the development of long 
distance electronic measuring techniques since 


these changes. Commander 


1944, 
Aslakson 
ment of the 


discusses 


recently reported a new measure 


velocity of radio waves by long 


distance electronic measurements His value 


has recently been offered by British and Swed- 


ish scientists as corroboration for adoption of a 


new velocity of light which is about 1 part in 
20,000 higher than the previously accepted 
value He also reports that such rapid ad, 


vances in accuracy are being made that pub 


lication dates cannot keep pace with develop- 


ments. (Available February 1 


53. Wedge-Beam Framing, by Arsham 


Amirikian. Wedge-shaped members, having 


tapered flanges and webs, constitute elements 


of a new type of framing These members 
are joined by an alternating series of rigid 
and flexible connections to form assemblics 


59 60 D-7 D-25 
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33 W. 39 ST., NEW YORK 18, N. Y. 


Enter my order for Separate PROCEEDINGS Papers which I have circled below: 


Paper No. D-VII D-XVI D-XVII D-XVIII D-XIX D-XX 26 27 28 
29 30 31 32 33 34 35 D-XXII D-XXIV 36 37 38 39 40 
D-XXVI 41 42 43 44 45 D4 D-5 D-10 D-XXIII D-XXVIII 46 
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If more than one copy of a paper is desired, indicate here 


which provide appreciable economies and lend 
The 
framing, 


themselves to a simple analysis. paper 
contains suggested arrangements of 
details of connection and a method of analysis 
As an aid in design, the analysis is reduced 
to the formulation of a series of simultaneous 
limited number ot 


equations involving a 


redundants, which are set directly, through 
tabular guides, and their solution is obtaine:| 
by a simplified procedure. (Available Febru- 


ary 1 


54. Truss Defiections by the Coordinate 
Method, by Kuang-Han Chu. The method 
described in the paper is an algebraic equiva- 
lent of the Williot-Mohr diagram. By adopt- 
ing a set of simple sign conventions and by 


suitable arrangement in tabular forms, the 
work is minimized This method, like the 
Williot-Mohr method, is in many respects 


superior to many available algebraic methods 
for determining truss deflections as it deter 
both and horizontal com- 


mines vertical 


ponents of the movements of all joints in a 


truss. Moreover, it is preferable to the 
graphical Williot-Mohr method in that it can 
be carried to any degree of accuracy. (Avail- 


able February 1 
Sedimentation in 


Gottschalk. The 
the Soil Conserva- 


55. Measurement of 
Small Reservoirs, by |.. C 
fheld 
tion Service, in the assembly of sedimentation 


standard practices of 


data, are described. Equipment and methods 


of sounding for water depths and silt thick- 
nesses are given, and surveying procedures 
This 


as a companion to Separate 


should be considered 
No. 50, “Super 
Methods, 
Febru 


discussed paper 


Instruments and 


Caldwell. (Available 


sonic Sounding 
by Joseph M 


First Notice 


56. Turbulent Transfer Mechanism and 
Suspended Sediment in Closed Channels, by 


Hassan M. Ismail The relation between 
momentum transfer and sediment transfer in 
smooth, closed rectangular channels was 
studied Application of this relation makes 


possible evaluation of momentum transter 


coefficients at the central region of the channel 








using direct suspended load measurements. 
The paper describes the effect of sand in sus- 
pension on the universal constant of turbulent 
exchange, distribution of momentum transter 
coefficient and the 


(Available March 1.) 


coefficient of friction 


57. Design of Irrigation Systems, by W H 
Nalder An account of the planning and de 
sign considerations entering into the develop- 
ment of irrigation teatures ot multiple-purpose 
projects of the Bureau of Reclamation is pre 
sented. Reviewed are the major factors affect- 
ing irrigation development and their attendant 
elements of an 


engineering implications, the 


irrigation system, and the influence of econom 
ics on design The principal features of three 
Reclamation multiple-purpose 


(Available March 1 


projects are 
described 

58. Highway Planning in Turkey, by H. | 
Hilts Turkey as a 


result of | 


Engineering activity in 
nited States assistance, under th. 


“Point Four” recorded The 


problem involves highway improvements in a 


program, is 


nation somewhat larger than the State of Texas 
comprising 12,500 miles of national highways 
13,500 
62,500 miles of city streets, 


miles of provincial roads, and about 


village streets, and 


rural roads The paper outlines preliminary 
organizational and planning details. (Availabk 
March 1.) 


59. Limit Design of Beams and Frames, |), 
H J A method of 
limit design of statically indeterminate beams 
The limit 


Greenberg and W. Prager 
or frames under load is presented. 


moments under which individual sections act 
as hinges are presumed known throughout the 
structure, and a safety factor against collaps 

T'wo extremum principles for this 


(Available March 1 


is sought 


tactor are established 


4 
60. Surveying and Mapping Requirements 
For Modern City Planning, by Charles A 


Blessing. An outline of the need for reasonabk 


standardization of mapping and surveying 


procedures by the city-planning commissions 
in all cities, large and small is presented The 
paper suggests types and scales which 
have been found useful in a number of cities 


and proposes a revision of ASCE Manual No 


map 


10 to include a more definite statement of sur 
veying and mapping requirements for modern 
city planning from the point of view of the city 
planner, who is the user of the survey. (Avail 


able March 1 


D-7. Discussion of Paper, The Geochem- 
istry of Earthwork, by Hyde 
original paper, published in March 1950, pre 
sented observational and test data relative to 
and the 


Forbes The 


the geochemical mineral 


processes 
ogical changes set up in working with earth, in 
and in engineering 
Discussers are Warren D. Smith, D. P 


Krynine, S. S. Gorman, Charles H 


excavations structures 


Lee, George 


S. Harman, and Hyde Forbes. (Availabk 
March 1.) 
D-25. Discussion of Paper, Numerical 


Computation of Buckling Loads by Finite Dif- 
ferences, by Mario G The original 
paper, published in December 1949, explained 


the buckling problems that may be obtained 


Salvadori. 


by purely numerical computations, using a pro 
successive approximation. Discus 
sers are: I. K. Silverman, Bruno A. Boley 
G. R. Ramaswamy, Chi-Teh Wang, Georgt 
(Availabk 


cedure of 


Hermann, and Mario G. Salvadori. 
March 1.) 
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listed alphabetically by states 
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EWIN ENGINEERING DUVAL ENGINEERING & HAZELET & ERDAL IRVING B. CROSBY 
CORPORATION CONTRACTING CO. Consulting Engineers Consulting Engineering Geologist 
, —— C af menace! , General Contractors Bridges — Foundetions Investigations and Reports 
nvestigations Reports ppraisals, Esti Express D Re ts D , Re T els, Foundations 
mates and Management Surveys, Port FOUNDATION BORINGS ae henntnedh Glad _ ye corre Be vm an Cnmenens 
Facilities, Foundations, Industrial Plants, | For Engineers and Architects Chicago Non-Metallic Minerals 
Bridges and Structures 403 C ona Louisvill 6 Beacon Street 
. P : mm , 
P. O. Box 361 Mobile 3, Ala. | Jacksonville Florida Dixie Weaken Bids.” Cincinneti Boston &, Massachusetts 
PALMER & BAKER, INC. 
Consulting Engineers for ALVORD BURDICK & HOWSON WHITMAN REQUARDT 
Problems of Transportation, Subsaqueous Charles B. Burdick AND ASSOCIATES 
ne Tunnels, Rock Tunnels, Utility | Louis R. Howson Donald H. Maxwell Engineers DRUMMEY-DUFFILL, INC. 
unnels, Bridges, Grade Separations, | ’ x Cate rt 
Highways, Aijrports, Traffic Studies Consulting Engineers | A me - — pee, Dope Architects Engineers 
Parking Problems, Waterfront & Harbor Water Works, Sewerage, Water Puri | Structures 
tructures fication, Sewage Treatment, Flood Relief, | . 


Complete Material, Chemical and Soils 
aboratories 


Mobile, Alabama 


JOHN S. COTTON 
Consulting Engineer 
Hydroelectric, water supply, and mul 
tiple purpose projects, food and erosion 
control, river basin development plan 
ning, dams and their foundations, tun 
nels, marine structures, valuations, rates 


28 Brookside Drive, San Anselmo, Calif. 


DAMES & MOORE 
Soil Mechanics Investigations 
General Offices 
816 West Fifth Street 
Los Angeles 17 
Regional Offices in 
Los Angeles . San Francisco . Portland 
Seattle . New York 
FRED C. SCOBEY 
Consultant on hydraulic problems: Water 
conveyance in pipes, canals, tunnels and 
umes, with or without measuring de 
vices. Equivalent sizes, aqueducts of 
various materials, based on their limita 
tions _ritical review, plans and specs 
Suggestions for improving impaired ce 
pacity. Know high velocity structures 


1063 Euclid Ave., Berkeley 8, Calif. 


KAISER ENGINEERS 
Division of Kaiser Industries, Inc 
ENGINEER - CONTRACTOR 

Investigations - Reports - Valuations 
Design - Construction 
Twinoaks 3-4600 
1924 Broadway Oakland, Calif. 


HARRY LARSON 
Consulting Engineer 


Water Supply Irrigation 


Sewerage Drainage 
Investigations-Reports- Surveys- Design 


725 Cooper Bidg., Denver 2, Colorado 


O. J. Porter & Company 

CONSULTING ENGINEERS 

Airports—Highways—Dams 
dation — Stabilization — Pavements 
516 9th St. 

Sacramento, Cal. 

3757 Wilshire Bivd., Los Angeles, Calif. 
415 Frelinghuysen Ave., Newark, N. J. 





KIDDER & THOMA 


Cedastra! Engineers 


Large Scale Cadastral Surveys 
Riparian Rights, Boundary Locations 
Preparation for Trial of Suits 
Consultations 
Joseph C. Thoma 
4811 Blagden Avenue, N. W 
Washington 11, D. C 





Power Generation, Drainage, Appraisals 


20 North Wacker Drive, Chicago 6, Ill. 


CONSOER, TOWNSEND 
& ASSOCIATES 
Water Supply, Sewerage, Flood Control 
& Drainage, Bridaes, Express Highways, 
Paving, Power -Plants. Appraisals, Re 
ports, Traffic Studies, Airports 


351 East Ohio Street, Chicago 11, Ill 


DeLEUW, CATHER & COMPANY 
Consulting Engineers 


Transportation, Public Transit and 
Traffic Problems 

Industrial Plants, Grade Separations 

Railroads, Subways, Power Plants 

Expressways, Tunnels, Municipal 


Works 
150 N. Wacker Drive 79 McAllister St. 
Chicago 6 San Francisco 2 


GREELEY AND HANSEN 
Engineers 


Water Supply, Water Purification 
Sewerage, Sewage Treatment 
Flood Control, Drainage, Refuse Disposal 


220 So. State Street, Chicago 4, Ill. 


Designs Specifications 80 Boylston St., Boston 16, Mass. 


Supervision 


1304 St. Paul Street, Baltimore 2, Md 


Reports 


WILLIAR & ROBERTSON FAY, SPOFFORD & THORNDIKE 


ENGINEERS—CONSULTANTS ngineers 
Formerly ym ay be Spoftord Seles Mg Vom 
ili 2 iohn Ayer rank L. Lincoln 
—_ ” polarons Bion A. Bowman William L. Hyland 
Bridges —Structures—Foundations Carroll A. Farwell Howard J. Williams 


Bridges and Industrial Plants 
Water Supply and Sewerage Works 
Port and Terminal Works, Airports 

Boston Seattle New York 


Industria! Buildings 


Baltimore 
Maryland 


Richmond 
Virginia 
CRANDALL DRY DOCK 
ENGINEERS, INC. 


Railway Dry Docks, Floating Dry Docks 
Basin Dry Docks, Shipyards 
Port Facilities 


METCALF & EDDY 
Engineers 


Investigations Reports Design 
Supervision of Construction 
and Oneration 


Investigation Reports, Design Management Valuation Laboratory 
> ervis n 
ene Statler Building 
238 Main St., Cambridge 42, Mass. Boston 16 





USE THIS 


NAEA Seay PRO F ESSI ON AL CAR D 


Consulting Engineers 


L. F. Harze 
E. Montford Fucik Calvin V. Davis 
Hydro-Electric Power Projects 
Transmission Lines, System Management 
Dams, Foundations, Harbor Structures 
Soil Mechanics 


400 W. Madison St., Chicago 6, Ill. 


SOIL TESTING SERVICES, INC. 
Cari A. Metz 
Theo. W. Van Zelst 
john P. Gneedinger 
Foundation Borings 
Field and Laboratory Tests of Soils 
Analyses and Reports 
Soil Testing Apparatus 
525 N. Noble Street 
Chicago 22, Ill. 


JENKINS, MERCHANT & NANKIVIL 
Consulting Engineers 
Sewerage 
Water Systems 
Industrial Plants 
Recreational Facilities 
Investigations and Reports 
805 East Miller Street 
Springfield, Illinois 


Municipal Improvements 
ower Development 
Trafic Surveys 
Flood Control 
Airports 


STANLEY ENGINEERING 
COMPANY 


Consulting Engineers 


Airports — Drainage — Electric Power 
Flood Control Industria! Rate Studies 
Sewerage Valuation Waterworks 


Hershey Building, Muscatine, lowa 


DIRECTORY 


Participation is restricted to 
consulting engineering firms 
operated or controlled by members 
of the 


American Society of Civil Engineers 


Your card should be among them. 


Write Today For Rates. 





Additional Professional Cards 
On Pages 102 and 103 
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BENJAMIN S. SHEINW ALD 


85 South Street, Boston 11, Mass 


THE FRANCIS 
ENGINEERING COMPANY 
Consulting En "gineers 
Water Works, Water Treatment, Sewer 
4 Sewage Treatment, Flood Contr 

and Drainage, Concrete and Stee 
es. Light and Power. Investigations 
Reports—Desi supervision 
Eddy Building, toa Michigan 
utler Building, Rockford, illinois 


HITCHCOCK & ESTABROOK, INC 
Lester D. Lee, Associate 


nsulting Engineers since 
Water, Sewerage, Paving, Power Plants 
Airports, Buildings Re ports & Appraisa! 


521 Sexton Building 
Minneapolis 15, Minn 


EUSTIS ENGINEERING COMPANY 


FOUNDATION AND SOIL 
MECHANICS INVESTIGATIONS 


c ; 


Laboratory Test 
Analyse Rer 


or! Rorings 
Foundatior 


3645 Airline Highway 
New Orleans 20, La 


BLACK & VEATCH 


onsulting Engineer 


Water ewage —Llectricity— Industry 
Reports, Desian Supervision of Construc 
tion Investigations, Valuation and Rates 
4706 Broadway Kansas City 2, Mo 


BURNS & McDONNELL 
Consulting and Designing Engineers 
Kansas City 2, Mo. Cleveland 14, Ohio 

P. O. Box 7088 1404 E. 9th St. 


SVERDRUP & PARCEL, INC. 
Consulting Engineers 
Bridges, Structures and Report 
Industrial and Power Plant 


ngineerina 


Syndicate Trust Bidg., St. Louis 1, Mo. 
220 Bush Street, Francisco 4, Cal. 


A. L. ALIN 
onsulting Engineer 
5927 N. 24 St. 
Omaha, Nebraske 


Dems, Hydroelectric Power 
Flood Control 


EDWARDS AND KELCEY 


Engineers 
purveys—Reports—Economic Studies 
Desiqn—Supervision 
Transportation—Trafic Parking 
Terminals 
Highweys—Expressways—-Grade Sepa 
rations —Tunnels—Bridges—-Water 
Supply 


3 William Street, Newark 2, New Jeney 





Johnson Building, Escanaba, Michigan 


CLINTON L. BOGERT ASSOCIATES 
Consulting Engineers 
Clinton L. Bogert Ivan | Ramee 
1. M. M. Greig Robert A. Lincoln 
Donald M. Ditmars Arthur P. Ackerman 
Water and Sewaae Works 


Refuse Disposal! Industrial Wastes 

Drainage lood Control 

624 Madison Avenue, New York 22, 
New York 


BOWE, ALBERTSON & ASSOCIATES 
Engineers 

Water and Sewage 
Industrial Wastes 


Work 


Refuse 


Disnosal-—Municioal Pro 

A irfields—Industrial Buildings 
Reports -Desians —Estimates 
V aluations—Laboratory Service 


110 William St., New York 7, N. Y. 


JAMES M. CAIRD 
Established 1898 
C. E. Clifton, H. A. Bennett 
Chemist and Pacteriologist 


Water Analysis 
Tests of Filter Plants 


Cannon Building, Troy, N. Y. 


L. COFF 
onsulting Engineer 
through pre 


sctural steel 


methods 


Saving construction 
stressing concrete and /or stri 
Desian estimates erection 
supervision 


198 Broadway 


New York 7, N. Y. 


FRANKLIN D. COOPER 
Consulting Engineer 


Foundetions —Desian rvestiaation 


321 Lansdowne Road Dewitt, N. Y. 


FRANK L. EHASZ 


Consulting Engineer 


Structures, Bridges, Airports, Parkways 
Design. Supervision of Construction 
Investigations, Reports 


82 Beaver Street New York 5, N.Y. 


HARDESTY & HANOVER 
Consulting Engineers 
Successors to Waddell & Hardesty 
Long Span and Movable Bridges, Han 
over Skew Bascule, Grade Eliminations, 
Foundations, Other Structures, 
vision, Appraisals, and Reports 


101 Park Avenue, New York 17, N. Y. 


Super- 


FREDERIC R. HARRIS, INC. 
Consulting Engineers 
Harbors, Piers & Bulkheads, Drydocks 
Foundations, Soil Mechanics, Industrial 
Plants, Water Supply, Flood Control 
Airports, Highways. Bridges, Power 
Sanitary & Industrial Waste Disoosal 
27 William Street New aS 5, “ A 
| 3 William Street J. 
| Fidelity Phila. Trust Bidg., NPhiledetsiie 
Ferry Building in Francisco 


HOWARD, NEEDLES, TAMMEN & 
BERGENDOFF 


Consulting Engineers 
Bridges and Structures 
Foundations, Highways 
Administrative Services 


921 Walnut Street 55 Liberty Street 
Kansas City 6, Mo. New York 5, N. Y. 





KNAPPEN TIPPETTS ABBETT 
ENGINEERING CO. 

Ports, Harbors, Flood Control Irrigation 
Power, Dams, Bridges, Tunnels 
Highways 
Subways, Airports, Traffic, Foundations 
Water Suoply, Sewerage, Reports 
Design, Supervision, Consultation 


62 West 47th Street, New York City 


R. M. LEGGETTE 


Consulting Ground Warer Geologist 


Water Supply, Selt Water Problems 
Dewatering, Recharging, Investigations 
Reports 


551 Fifth Avenue, New York 17, N. Y. 


MORAN, PROCTOR, FREEMAN 
& MUESER 
Consulting Engineers 
Foundations for Buildings, Bridges and 
ems, Tunnels, Bulkheads, Marine Struc 
tures, Soil Studies and Tests, Reports, 
Design and Supervision 
420 Lexington Ave., 
N.Y 


AP. Cor. 614, Caracas, Venezuela 


PARSONS, BRINCKERHOFF, 
HALL & MACDONALD 
ngineers 
Airports, Pridges, Tunnels, Highways 
Trafic & Transportation Reports 
subways, Foundations, Harbor Works, 
Valuations, Power Developments 
Industrial Buildings 
Dams, Sewerage, Water Supply 


51 Broadway, New York 6, N. Y. 


New York 17, 


MALCOLM PIRNIE ENGINEERS 
Civil & Sanitary Engineers 
Malcolm Pirie aoe ¥ Whitlock 
Richard Hazen G. G. Werner, Jr. 
Investigations, Reports, Plans 
Supervision of Construction 
and Operations 
Appraisals and Rates 


25 W. 43rd Street, New York 18, N. Y. 


THE PITOMETER COMPANY 
Engineers 
Water Waste Surveys, Trunk Main Sur 
veys, Water Distribution Studies 
Water Measurements & Tests 
Water Wheels, Pumps, Meters 


50 Church Street, New York 7, N. Y. 


ALEXANDER POTTER ASSOCIATES 


Consulting Engineers 


Water Works, Sewerage, Drainage. Ref 
use Incinerators, Industria! Wastes, City 
lanning 


50 Church Street, New York 7, N. Y. 


SEELYE, STEVENSON & VALUE 
Consulting Engineers 
Successors to 


Elwyn E. Seelye & Co 


Airports, Soil Surveys, Bridges 
Stadiums, Docks, Concrete, Highways 
Steel, Welding Foundations 
Industria! Buildings 


101 Park Ave., New York 17, N.Y. 


SEVERUD-ELST AD-KRUEGER 
Consulting Engineers 
Reports 


Structural Design—Supervision 


Buildings—Airports 


415 Lexington Ave., New York 17,N. Y. 


Special Structures 


OLE SINGSTAD 
Consulting Engineer 
Tunnels, Subways, Highways, 
Foundations, Parking ages 


Investigations, Reports, Design 
Specifications, Supervision 


24 State St., New York 4,N. Y. 


FREDERICK SNARE CORPORATION 
Engineers-Contractors 


Harbor Works, Bridges, Power Plants 
Dams, Docks and Foundations 


233 Broadway, New York 7, N. Y. 


1400 South Penn Square, Philadelphia 
Santiago, Chile San Juan, Le R. 
Havana, Cubs Lima, Per 

Bogota, Colombia Caracas, Veneausle 


D. B. STEINMAN 
Consulting Engineer 
BRIDGES 


Investigation, Re 
Service 


Desian, Construction, 
ports, Strenathening Advisory 


117 Liberty Street, New York 6, N. Y 





HAVE YOU SEEN 
ALL OF 
THE LISTINGS? 


THERE ARE ADDITIONAL 
PROFESSIONAL CARDS 
ON THE 
PRECEDING PAGE 
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THE J. G. WHITE 
ENGINEERING CORPORATION 


Design Construction, Reports, Appraisals 


Eighty Broad Street, New York 4, N. Y. 


THE AUSTIN COMPANY 
Design Construction Reports 
Plant Location Surveys—Domestic & 

Foreign Work 
16112 Euclid Avenue, Cleveland, Ohio 
New York Detroit Oakland 
Chicago Houston Seattle 
Los Angeles 


HAVENS AND EMERSON 
W.L. Havens C. A. Emerson 
A. A. Burger F.C. Tolles F. W. Jones 
Consulting Engineers 
Water, Sewerage, Garbage, Industrial 
Wastes, Valuations—Laboratories 
Leader Bidg. Woolworth Bidg. 
Cleveland 14,0. New York 7, N. Y. 


ALBRIGHT & FRIEL, INC. 
Consulting Engineers 
Francis S. Friel 
Water, Sewage and Industrial Waste 
Problems, Airfields, Refuse Incinerators, 
Industrial Buildings City Planning 
Reports, Valuations—Laboratory 


121 So. Broad Street, Philadelphia 7, Pa. 


GANNETT FLEMING CORDDRY @ 
CARPENTER, INC. 
Engineers 
Water Works, Sewage, Industrial Wastes 
and Garbage Disposal—Roads, Airports 
Bridges and Flood Control—Town 
Planning, Appraisals, Investigations and 
Reports 


Harrisburg, Pa. Pittsburgh, Pe. 


anton, Pa. 
Daytona Beach, Florida 
Medellin, Colombia, S. A. 


GIBLERT ASSOCIATES, INC. 
Engineers and Consultants 


Surveys—Design—Supervision 
Domestic and Foreign 
Industrials and Utilities 


412 Washington Street, Reading, Pa. 


HUNTING, LARSEN & DUNNELLS 
Engineers 
Industrial Plants — Werehouses — Com 
mercial Buildings—Steel and Reinforced 
Concrete—Design—Supervision 
Reports 


1150 Century Bidg., Pittsburgh 22, Pa. 


JUSTIN & COURTNEY 
Consulting Engineers 
Joel B. Justin Neville C. Courtney 
Dams and Power Problems 


Hydro Electric Developments 
Foundations 


121 S. Broad St., Philadelphia 7, Pa. 


MODJESKI AND MASTERS 


Consuiting Engineers 


F. M. Masters 
G. H. Randall J. R. Giese 
C. W. Hanson H. J. Engel 


Design and Supervision of Construction 
Inspection and Reports 
Bridges, Structures and Foundations 


535 Fifth Ave. State St. Bidg. 
New York, N.Y. Harrisburg, Pa. 


MORRIS KNOWLES, INC. 
Engineers 


Water Supply and Purification 
Sewerage and Sewage Disposal 
Valuations, Laboratory, City 
Planning 


1312 Park Bidg., Pittsburgh 22, Pe. 


THE McPHERSON COMPANY 
Engineers and Architects 


Design Power Plants 
Supervision of Construction Reports 
Industrial Plants Appraisals 


Greenville, South Carolina 


GREER & MCCLELLAND 
Consulting Foundation Engineers 


Foundation investigations engineering 


soil testing undisturbed sampling and 
core drilling 
2649 N. Main Houston 9, Texas 


| 901 Rust Building, Tecoma 2, Washington 


More and More Members 
of the Society 


are using this Service. 


Ils Your Card Here? 


LOCKWOOD & ANDREWS 
Consulting Engineers 
Airports Paving Industrial Plants 
Drainage & Sewerage, Water Supply 
Soils & Foundations, Power Plants, 
Structures, Harbor Works, Valuations 
Reports —Design—Supervision 
Houston, Texas 


ENGINEERING SERVICES 
Civil & Testing Engineers 
S. D. Caplan, M. ASCE, A. M. Sans, 
M. ASTM 


Reports, Investigations, Water Supply 
&® Distribution, Municipal Engineering, 


Materials Testing 


Continental Bk. Bidg. Salt Lake City 


WALTER J. RYAN 
Consulting Engineer 


Pacific Northwest Industrial Development 
Transportation—Timber 
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ENGINEERING 
as a CAREER 


A MESSAGE TO YOUNG MEN, TEACHERS 
AND PARENTS 


This pamphlet has been prepared as an educational 
guide, in order to give something of an introductory 
insight into the profession of engineering. It is 
dedicated to the coming generation of engineers 
and to the constructive contributions which they 
will make to the life and culture of mankind. Con- 
tents of the booklet have been divided into three 
main parts: The Scope of Engineering; Prificipal 
Branches of Engineering; and References to Voca- 
tional Guidance Literature. 


PRICE $0.15 ($10.00 per 100) 
ORDER NOW—USING THE COUPON BELOW 


Engineers’ Council for Professional Development 
29 West 39th Street New York 18, N. Y. 


Please forward a copy of “Engineering as a Career."' Payment 
is enclosed. 

NAME..... 

ADDRESS 

SR ere ere Tr rT Tere Teer Te re CT rT 
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KERLOW GRATINGS 


for all types and sizes of bridges 


Strong, durable, self-clearing, economical to install and 
maintain. 

Also slabs, armoring, sidewalks, drain grates and trench 
covers. 

Industrial floors, platforms, tote boxes and pallets. 

Grid trays for petroleum, chemical and food process plants. 





Write for catalog on types of grating in which you are in- 
terested. 


KERLOW STEEL FLOORING CO. 
27 Mallory Ave. Jersey City 5, N. J. 


RERLOW 


OPEN STEEL FLOORING 


103 





























Gratings may 
LOOK alike 





| INDEX TO ADVERTISERS 




















° ACKER DRILL CO., INC o4 
ALBERT PIPE SUPPLY CO., INC 90 
ig24,44) 14 4 in AMERICAN BITUMULS COMPANY 61 
AMERICAN BRIDGE COMPANY 1 
AMERICAN CONCRETE PIPE ASSOCIATION 16 
AMERICAN MANGANESE BRONZE COMPANY 104 
AMERICAN STEEL & WIRE COMPANY 7 
ARMCO DRAINAGE & METAL PRODUCTS CORP 12 
WELDED AUSTIN-WESTERN COMPANY 1 
OPEN Shaae BARBER-GREENE COMPANY 73 
THE BARRETT DIVISION, ALLIED CHEMICAL & DYE 
GRATING CORP 
C. L. BERGER & SONS, INC 87 
BLUDWORTH-MARINE, DIV. OF NATIONAL-SIMPLEX 
BLUDWORTH, INC 98 
BROWN & BROWN, INCORPORATED 97 
Our grating is different because it's made CANT IROM PIPE RESBARCH ASBOCIATION 5s ead O 
BETTER... stronger! The hexagon crossbars CATERPILLAR TRACTOR CO 5 
; CEMENT GUN COMPANY 91 
of our welded grating are electro-forged CHICAGO BRIDGE & IRON COMPANY 71 
into the carrier bars under 200,000 Ibs. cl IPPER MANUF AC rt R ING co ‘i uhahelinaiel 77 
: , COLORADO FUEL & IRON CORPORATION, WICKWIRE 
pressure and 1500 KVA. This provides SPENCER STEEL DIVISION 5 
ne-ni sembly without notches COLUMBIA STEEL COMPANY 7 and 59 
oop = Y : CONCRETE REINFORCING STEEL INSTITUTE 89 
that can't come apart. Our 43 years 
experience insures pertect fabrication to rHE DORR COMPANY . 
: : DRILLED-IN CAISSON CORPORATION 91 
your specifications. Moreover, we make 
gratings and open steel meshes only, EBERHARD FABER PENCIL COMPANY 81 
* ‘ J {ty F . > 7 
and do not compete with our customers ECONOMY FORMS CORI ay 
in the iron and structural steel trade. FORT PITT BRIDGE WORKS 9 
Send for ovr new Grating , ; 
Ceteleg tedey! GARDNER-DENVER COMPAN\ 6 
HAMILTON THOMAS CORPORATION 17 
JOHN HENSCHEL & CO., INC 87 
IMPERIAL PENCIL TRACING CLOTH 90 
, INTERNATIONAL HARVESTER COMPANY 10 and 11 
OPEN STEEL IRVINGTON FORM & TANK CORP 97 
FLOORING 6610 5. Meivine Ave IRVING SUBWAY GRATING CO., INC 98 
© eS PR RE NL EEE CR NER A 
KERLOW STEEL FLOORING CO 103 
KEUFFEL & ESSER COMPANY 90 
THE KINNEAR MANUFACTURING CO 80 
WM. F. KLEMP COMPANY 104 
4 
LACLEDE STEEL COMPANY 79 
+ 18 000 Ib h LAYNE & BOWLER, INCORPORATED 86 
LEUPOLD & STEVENS INSTRUMENTS 88 
averaging ’ Ss. eac ses THE LINCOLN ELECTRIC COMPANY 69 
LOCK JOINT PIPE COMPANY 1th Cover | 
LONE STAR CEMENT CORPORATION i8 In t 
MACARTHUR CONCRETE PILE CORP 98 
rHE MASTER BUILDERS CO ird Cover Tun 
F. H. MCGRAW AND COMPANY 13 | 
MCGRAW-HILL BOOK COMPANY 86 ; emp 
MERRITT-CHAPMAN & SCOTT CORPORATION 76 I 
MORETRENCH CORPORATION 67 j dis 
NATIONAL CLAY PIPE MANUFACTURERS, INC 53 | P 
PENNSYLVANIA DRILLING CO 95 
PIPE LININGS, INC 3 Con 
PRESSURE CONCRETE COMPANY 95 4 
PROPORTIONEERS, IN( 78 mix 
RAYMOND CONCRETE PILE CO 2nd Cover , 
RICHMOND SCREW ANCHOR COMPANY 5 casy 
SERVICISED PRODUCTS CORPORATION 95 y mini 
SOLVAY SALES DIV., ALLIED CHEMICAL & DYE CORP... 83 . 
SPENCER, WHITE & PRENTIS, INC 4 
SPRAGUE & HENWOOD, INC O7 
J. S. STAEDTLER, IN( 96 By « 
... for New York Board of Water Supply iat STANCAL ASPHALT & BITUMULS COMPANY 61 d 
STANDARD OIL COMPANY (INDIANA 65 
, _ JOHN W. STANG CORPORATION 96 Pozz 
We are producing many such jobs to Frictional Wear, Fatigue Resistance 
for various industries. So, if your be sure to consult us. TENNESSEE COAL, IRON & RAILROAD COMPANY .7 and 59 stren 
problem involves any of the following THE TEXAS COMPANY 57 f 
factors: Corrosion Resistance, Strength Send for our new flexible-bound 46 TIMBER STRUCTURES, INC —” 
in Tension and Compression, Hard- pege Reference Book entitled, Bronze UNDERPINNING & FOUNDATION CO 97 Wh: 
ness and Toughness, Pressure-Tight- Casting Alloys."' Use your Business UNION METAL MANUFACTURING COMPANY 20 
ness. Resistance to Erosion, Resistance Letterhead when requesting it, please. U.S. PIPE & FOUNDRY COMPANY 14 
U.S. STEEL CORPORATION 1, 7 and 59 prod 
U. S. STEEL EXPORT COMPANY 1, 7, and 59 
WICKWIRE SPENCER STEEL DIVISION OF THE COLO 
RADO FUEL & IRON CORPORATION 15 
COMPANY R. D. WOOD COMPANY 74 
OS 





Holmesburg, Philadelphia 36, Pa. 


41 YEARS’ EXPERIENCE 


4716 Rhawn St. 


PITTSBURGH, PA 





YUBA MANUFACTURING CO 
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est End of Norfolk & Western's Elkhorn Tunnel, Near Coaldale, W. Va. Started Under 
ection Of W. P. Wiltsee, Chief Engineer, Who Subsequently Retired And Was Succeeded 
Chief Engineer By A. B. Stone. Assistant Engineer—B. E. Crumpler; Resident Engineers 
W. Fiery and Roscoe Porter. General Contractor—Sturm & Dillard Construction Co., 
Columbus, Ohio; Sub Contractor—Hoaley, Chisholm & Morris, Charlottesville, Va. ; 


In the construction of this large Norfolk and Western 
Tunnel the most advanced engineering methods were 


employed ... including the use of Pozzolith, cement 

‘ i ~ 3 ABOVE— View Of Interior Of New Elkhorn Tunnel Looking 
| dispersing, water reducing admixture. East From West End, Before The Westbound 
; 


| Track Was Laid. 


Concrete was pumped into place, Pozzolith giving the ee ee 


/mix the proper workability and cohesiveness for 


easy pumping without segregation. Pozzolith also 
‘minimized shrinkage and assured low permeability. 


| By conforming with the water-cement ratio law, 
Pozzolith provides the additional benefits of ‘ncreased 
strength and great durability. 

| 


Whatever your concrete requirements, Pozzolith will 





produce them at lower cost than by any other means. 


Full information on request. 
74 | ' a 


=’ MASTER * BUILDERS @ 


a. AND 3, OHIO TORONTO,ONTARIO )) 











| CON [ R ETE is the answer to YU" main Probie 


- 


ABOVE: Continuous walls of dense, smooth 
concrete which cannot tuberculate or corrode 
assure permanent high carrying capacity to 
Lock Joint Concrete Pressure Pipe. 


fuberculated mains—corroded mains—leaky mains—all cost munici- 
palities, taxpayers and industry immense sums every year in added 
pumping costs, maintenance and repairs. Yet, by the use of Lock 
Joint Concrete Pressure Pipe, all of this unnecessary expense could 


be el ed ABOVE: The tuberculated condition of this metal 
¢ eliminated, ic pipe line reduces its carrying capacity by 50%. 


1. LOCK JOINT PRESSURE PIPE 2. LOCK JOINT PRESSURE PIPE 


does not tuberculate... does not pit or perforate from 
electrolysis or corrosion 


No cost for major repairs 


RESULT ees pene RESULT No cost for periodic patchwork 
No loss of income from inadequate 


delivery of water to the consumer 


No excessive pumping costs ) 


No loss of revenue while the line is shut 
down for emergency repairs. 


Consider these facts when vou plan your next water supply or 


transmission main and specify Lock Joint—the pressure pipe of 


perpe tual economy 
TrEETELII TTT errr 


Lock Joint Pipe Company for over forty years has specialized exclusively in 
the manufacture of reinforcec crete pipe for water supply and transmis 
sion mains as well as for sewers, culverts and subaqueous installations. 


LOCK JOINT PIPE COMPANY 


P.O. Box 269, East Orange, N. J. 
PRESSURE PIPE PLANTS: Wharton, N. J., Turner, Kan., Detroit 
BRANCH OFFICES: Casper, Wyo. * Cheyenne, Wyo. * Denver, Col. 
Kansas City, Mo. * Valley Park, Mo. * Chicago, Ill. * Rock Island, III. 
Wichita, Kan. * Kenilworth, N. J. * Hartford, Conn. * Tucumcari, N. Mex 
Oklahoma City, Okla. * Tulsa, Okla 





